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PREFACE 

In preparing this Historical Site Assessment (HSA) for the Santa Susana Field Laboratory Site 
Area IV Radiological Study, the U.S. Environmental Protection Agency (EPA) sought to provide 
the most comprehensive and far-reaching HSA possible. Among the voluminous amount of 
documents reviewed and ultimately used in preparing the HSA, several documents were used 
that have been identified as containing information potentially restricted by U.S. export control 
laws, including the Arms Export Control Act (22 U.S.C. section 2751 et seq.), the International 
Traffic in Arms Regulations (22 C.P.R. Part 120), the U.S. Department of Commerce's Export 
Administration Regulations (15 C.P.R. Parts 730-774), and the U.S. Department of Energy's 
Foreign Atomic Energy Activities Regulations (10 C.P.R. Part 810). These documents may only 
be reviewed by U.S. persons. U.S. persons are U.S. citizens, U.S. nationals, lawful permanent 
residents of the U.S., or persons who are protected individuals as defined by 8 U.S.C. section 
1324(b)(a)(3) (certain refugees and grantees of asylum). Transfer of controlled information by 
any means to a non U.S. person, whether in the U.S. or abroad, without a valid export license or 
prior wlitten approval from the Department of State, Department of Commerce, or other relevant 
federal agency, is prohibited. 

In order to provide the HSA to the broadest audience possible without encumbrances, EPA has 
chosen to prepare a redacted version of the HSA to comply with U.S. law. This means that 
certain passages within this version of the HSA containing information potentially restlicted by 
U.S. export control laws have been made illegible in order to protect this sensitive information 
while maintaining the original flow and organization of the HSA. It should be noted that as a 
percentage of the total HSA, the passages that have been redacted complise less than 1 percent of 
the HSA. 

Per agreement with EPA's interagency partner at the Santa Susana Field Laboratory Site, the 
California Department of Toxic Substances Control (DTSC), EPA has provided an unredacted 
version of this HSA, with all parts made legible, for public review should a member of the public 
wish to review the entire HSA. Members of the general public who wish to review the entire 
HSA without redactions should contact the DTSC and make an appointment to do so. At the 
time of the appointment, DTSC will verify whether the individual requesting the review is a U.S. 
person and only U.S. persons will be permitted to read the passages that have been redacted. 
However, the information presented in those passages will remain under the purview of U.S. 
export control laws and cannot be removed from the DTSC office or copied or transmitted in any 
form. 

To make arrangements to review the full version of the HSA report, including information 
restlicted under the export control laws of the U.S., members of the public should contact the 
following DTSC office: 

California Department of Toxic Substances Control 
9211 Oakdale A venue 
Chatsworth, CA 91311 
Phone: (818) 717-6500 
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FINAL 
TECHNICAL MEMORANDUM 

SUBAREA HSA-7 
SUBAREA HSA-3 

SUBAREA NORTHERN BUFFER ZONE 
HISTORICAL SITE ASSESSMENT 

SANTA SUSANA FIELD LABORATORY SITE 
AREA IV RADIOLOGICAL STUDY 
VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (TM) presents a summary of the identified environmental concerns 
associated with past radiological operations within a portion or Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County. California (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I. II. Ill. and IV: and l\\O buffer zones: the Northern Bulicr 
Zone (NBZ) and the Southern ButTer Zone (SBZ). The lJ .S. Environ mental Protection At:cncy 
(EPA) is conducting a radiological characterization study of SSFL Area IV and the N13/ 
pursuant to the Comprehensive Environmental Response. Compensation, and Liability Act 
(CERCLA). EPA ·s study consists of a Radiological Historical Site Assessment (HSA). gamma 
scanning of accessible areas. geophysical surveys, soil and \\atcr testing. EPA ·s gamma 
scanning, geophysical, soil and \:Vater testing investigations arc being developed and presen~cd in 
separate work plans and data reports. 

HydroGeoLogic, Inc. (IIGL) has been tasked by EPA to conduct the radiological 
characterization study within SSFL Area IV/NBZ (hereafter calkd the "'Area IV Study"'). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries are based on existing Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI areas based on features such as roads. drainage pathways. building use. and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
HSA-5A 26 
HSA-58 46 
HSA-5C ?~ _.) 

HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 

Redacted 
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~~~~-

October 2012 

The objective of the liSA component of the radiological stud: is to provide a comprehensive 
investigation that identifies. collects. organizes. and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Study 
Area. Once these areas have been identified. potential areas where radiological contamination 
may exist at the site will be identified for sampling. 

This \\Ork is being executed by HGL under EPA Contract EP-S7-05-05. Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
(IIR) 2764. the Department of Energy (DOE) is funding EPA ·s Area IV Study. DOE elected to 
fund EPA's study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6. 20 I 0. the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) t<x 
cleanup of the Area IV and the NBZ. Under this AOC. radiological contaminants will be 
cleaned up to background concentrations as defined by EPA ·s July 20 II radiological background 
study. 

1.1 Technical Memoranda and the Radiological Historical Site Assessment 

This TM presents information relating solely to sites and buildings located \\ithin Subareas 
HSA-7. HSA-3. and the NBZ (known collectively as IISA-7/3/NBZ). This TM is the last in a 
series of TMs prepared lor the subareas identified in Table 1.1. Each TM has been made 
available in draft for review and informal comment by SSFL stakeholders and the general public. 
EPA is responding to each comment via draft .. Response to Comment"" tables, which are also 
made available to SSFL stakeholders. Each drafl TM will be edited as described in the Response 
to Comment tables. and these edits along with any new information made available to EPA will 
be compiled into EPA's official Radiological HSA tor the Area IV Study Area. 

The content of each TM will be based on guidance provided in the Multi-Agency Radiation 
Survey and Site Investigation Manual (MARSSIM, Revision I. August 2000). MARSSIM is 
used as an investigative tool to gain an understanding of the nature and extent of radiological 
contamination left at a site. The TMs provide preliminary recommendations lor MARSSIM 
classifications based solely on historical information. which may be incomplete. The 
preliminary classifications identified in the TMs will be used to guide the subsequent gamma 
scanning and multimedia sampling etlort. Once more complete historical environmental data 
has been obtained, and the results of geophysical surveys, gamma radiation scanning surveys, 
field observations, and the results of soil sampling and laboratory analyses arc available. the 
preliminary classifications presented in the TMs will be revised. 

1.2 Goals and Methodology ofthis TM 

This TM is focused on radiological information within Subareas HSA-7/3/NBZ and the drainage 
channels that lead to and from these areas. The Subarea HSA-7/3/NBZ locations are shown on 
Figures 1.3a through 1.3d. A summary of the features related to potential radiological sources 
identified within the HSA-7/3/NBZ subareas are provided on Plate I figures for each subarea. 
Detailed information pertaining to the use of radioactive materials and the potential release of 
radionuclides at sites and buildings within HSA-7/3/NBZ are provided in Sections 2 and 3 ofthis 
TM. Preliminary findings specific to Subareas HSA-7/3/NBZ presented in this TM include: 

2 
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Santa Susana Field Laboratory 
II istorical Site ;\sscssmcnt 
Final Technical Memorandum: Area 1\', Subarea HSA-7/3/NBZ October 2012 

• Descriptions and locations of potential. likely. or knmvn activities that involved 
radioactive material. radioactive waste. or mixed waste: 

• Initial MARSSIM classifications (e.g .. Class I. 2. 3) of potentially impacted areas: 

• A site-by-site assessment of the likelihood or .. weight of evidence"" of radiologically 
contaminated media: 

• An assessment ofthe likelihood of potential migration pathways: and. 

• ldenti fication oL confirmation ot: and. if appropriate. addition or subtraction to. the I ist of 
the potential radiological contaminants of concern. 

As specified in MARSSIM. a '·site"" is defined as any installation. h1cility. or discrete. physically 
separate parcel of land. or any building or structure or portion thereoL that is being considered 
for survey and investigation (MARSSIM. Revision I. August. 2000). MARSSIM guidance 
defines all sites as either "non-impacted,"" or "impacted"" by radiological operations. All of the 
sites at the Area IV Study Area are considered to have a reasonable potential f(x residual 
contamination. so none is classified as ··non-impacted." Impacted areas of the Area IV Study 
Area are divided into one ofthree classilications. 1 

• Class 1 Areas: Areas that have. or had prior to remediation. a high potential for 
radioactive contamination (based on site operating history) or known contamination 
(based on previous radiation investigations). 

• Class 2 Areas· Areas that have. or had prior to remediation. a medium potentia! for 
radioactive contamination or known contamination. 

• Class 3 Areas: Areas that have a low potential for radioactive contamination. 

The information provid..:d in this TM together'' ith comments and recommendations provided by 
SS FL stakeholders and the general pub! ic wi II be used in the EPA· s investigation strategy f(x 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within Subareas 1-!SA-7/3/NBZ. As noted above. EPA will continue to obtain and receive 
information relating to use and possible releases of radionuclides within the Area IV Study Area. 
Some of the information presented in this TM may change as new information is obtained, or 
further evaluation of current information results in changes. In addition to the HSA. information 
gathered by EPA ·s Area IV and NBZ gamma scanning program and targeted geophysical 
investigation will assist EPA in fine-tuning the overall investigation strategy for the Area IV 
Study Area, and in making the final determination ofthe appropriate MARSSIM classifications. 

L3 Brief Description and History of SSFL Area IV and the NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively flat, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between I ,880 feet and 2,150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 

1 Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). Revision I, NUREG-1575, Rev. I, 
EPA 402-R-97-016, Rev. I, DOE/EH-0624, Rev. I, August 2000, pp. 2-5. 
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have been eroded primarily fi·om the surrounding Chatsworth and Santa Susana formations. 
Several geological faults cross this area. 

The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical. 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

A shallow groundwater system exists in the surface soils at small isolated locations. A regional 
groundwater system exists in the deeper fractured Chatsworth Formation. In some areas. 
groundwater fi·om the Chatsworth Formation flows through fractures in the rock and emerges at 
the ground surf~1cc as seeps or springs. Groundwater underlying the SSFL site is not currently 
used. or anticipated to be used. as a source of drinking water for the nearby communities or at 
SSFL. hut nearby residents may in the future consume groundwater emanating fi·om this site 

In addition to rocket and small engine testing facilities in other portions of the SSFL. North 
American Aviation. Inc .. had facilities at Area IV f()r researching. developing. and constructing 
equipment to use nuclear energy through its Atomics International Division (AI). 1 According to 
a 1959 company brochure. AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site.2 Under contract to DOE and private customers. AI supported the 
development of civilian nuclear power. as well as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The t~1eilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC).3 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors are listed in Table 1.2. 

1 North American Aviation, Inc .• The North American Story. December 1960, p. 7 
"Atomics International, A Division of North American Aviation, Inc., Atomics International, December 1959, p. 5. 
1 http://www.etec.energy .gov/History/ Area-l V -History .html 
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Research Reactors Located at the Santa Susana Field Laboratory 1 

Power Power 
Radioactivity 

Reactor Building 
Facility Name Level 

Period of 
Generated 

at End of 
Acronym No. Operation Operation 

(kW) (MWd) 
(103 Ci) 

KEWB 4073 Kinetics Experiment I 7•J95(>tO I 6 
Water Boiler II ·1966 

L-85/AE-6 4093 L-85 Nuclear 3 II 19:"6to 2 18 
Experimentation Reactor 2: I 9RO 

SRE 4143 Sodium Reactor 20Jl00 4 1 1957 to 6,700 120.000 
Experiment :?. I %4 

- -----
SER 4010 Systems for Nuclear 50 9 1 19:"9 to 13 .100 

Auxiliary Power 12:1960 
( SN/\ P) Experimental 
Reactor Facilitv 

--
S2DR 4024 SNAP Environmental 65 

l 
4 '1% I to 13 _)')() 

Test Facility 12.1962 
··--

STR 4028 Shield Test Irradiation 50 . 12'1%1 to 1 _)()() 

Facility 71964 
S8ER 4010 S8ER Test Facility 600 :"11963 to 215 _,.(,()0 

411965 
STIR 4028 Shield Test Irradiation 1.000 Wl964 to 28 .1.714 

Facilitv /1974 
S!OFS3 4024 SNAP Environmental 37 I 11965 to 16 6.000 

Test Facility .1/1966 
S8DR 4059 SNAP Development 619 5 11968 to 182 220 

Reactor Facility 12'1969 

Seven criticality test facilities (i.e .• facilities housing operations involving masses of fissionable 
material capable of sustaining a nuclear chain reaction) were also located on Area IV.2 These arc 
listed in Table 1.3. Other nuclear facilities within Area IV included the Radioactive Materials 
Disposal Facility and the Hot Laboratory. as \veil as the Sodium Disposal Facility. or Area IV 
burn pit. Each of these facilities will be addressed as a site within the appropriate TM along with 
supporting buildings and open areas. 

According to the DOE ETEC web site. most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning opcrations.3 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Roc/-.:wc/l's Santa Susana Field Laboratory- A Factual 
Pcr~pective, Rockwell International; Report No. NOOI ER000017, September 6, 1991, p. 23. 
2 Atomics International, A Division of North American Aviation, Inc., Atomics International, December 1959 
3 http://www .etec.energy .gov/H istory I Area-l V- His tory. htm I 
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Criticality Test Facilities at the Santa Susana Field Laboratory 1 

Facilitv Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957to 1963 First SNAP-2 criticality tests 
Organic 1\ 1oderated 4009 1958 to 1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958 to 1967 Basic tests of reactor concept 

- -~---
Later SNAP criticality tests -~ ~NAP Critical Equipment 4012 1961 to 1971 

Fast Critical Lxperiment 4100 1961 to 1972 Started as Advanced Epithermal 
Thorium Reactor (AETR) 

SNAP Flight Systems 4019 1962 Sl\;AP flight system criticality 

SNAP Transient Test 4024 1967to 1969 SNAP transient response tests 

The NB/ is a 175-acrc parcel of land that abuts the SSf'L property (Figure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surt~1ce water from the SSFL 
downslope to surrounding populated areas.=' The NBZ was purchased by the Rocketdyne 
Division of Rockwell International (Rockwell) in 1998 from the adjoining Brandeis-Bardin 
Institute because an environmental contractor l()und that the N8/ contains radioactive and 
chemical contamination that had migrated 11-om the SSFL. 

\Vith the exception of 452 acres owned by the U.S. Government in Areas I and II. which are 
outside of the Area IV Study Area. the entire SSFL site. including the NBZ. is owned and 
operated by The Boeing Company. 

1.4 Brief Description and History of HSA-7/3/NBZ 

Subarea IISA-7 is approximately 16 acres of land that contained 18 buildings/sites over the 
years. It includes facilities along the west-central edge of Area IV. Drainage is generally to the 
northwest. Radiological operations in Subarea HSA-7 related primarily to the Shield Test 
Reactor (STR). which later became the Shield Test and Irradiation Reactor (STIR). and the 
Radioactive Material Disposal Facility (RMDF). later referred to as the Radioactive Material 
Handling Facility (RMHF). The Interim Storage Facility (ISf') was a below-grade structure that 
stored spent radioactive fuel clements. Most ofthc building areas Subarea HSA-7 are part ofthe 
RMI-IF complex and arc enclosed by a fence. 

Subarea HSA-3. the Southern California Edison (SC:E) substation. covers 0.887 acres of land. 

Subarea IISA-NBZ was purchased by Rockwell in 1998 and comprises 175 acres forming the 
NBZ. For this TM, the NBZ was divided into the NBZ-Northeast (NE), approximately 87.5 
acres, and the NBZ-Northwest (NW), also approximately 87.5 acres. 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Roclc.vell's Santa Susana Field Laboratory A Factual 
Perspectil·e, Rockwell International; Report No. NOO I EROOOO 17, September 6, 1991, p. 25. 
2 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Emluation. Santa Susana Field 
Laboratory, Atlanta, GA, December 3, 1999, pp. 2-5. 
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During the peak of operations. Subarea IISA-7 comprised 18 primary sites. most of which were 
buildings. This TM addresses each of these 18 sites within Subarea IISA-7. Of the 18 sites. I 
was a reactor building and 13 housed operations involving radioactive materials or probable 
radioactive materials. One site was a drainage area that became radioactively contaminated and 
another site was a leach field that became radioactively contaminated. Although documented use 
or storage of radioactive materials was not found at all buildings in IISA-7. the pro:-..imit:y of 
those building to the buildings known to contain radioactive materials dictates that all buildings 
be treated as MARSSIM Class I buildings. It is important to note that EPA and IIGL continue to 
obtain and receive information that may alter the findings of this TM. Of the 18 sites in IISA-7. 
only 4 buildings have been demolished. 

IISA-3. the SCT substation. comprises a small rectangular building. transformers. switching 
equipment, protection and control equipment. and a fenced area of land surrounding these 
facilities. 

The NBZ-NE area comprises lar~d and drainage channels located twrth of Area IV extending 
\vest to east between the SRE complex and Area I. The NBZ-N'N area comprises land and 
drainage channels located north of Area IV extending west to east bet\veen the southwest corner 
of HSA-8 and the SRE complex. 

1.6 Site Summary Methodology 

In preparing this TM. the follmving types of documents were reviewed: 

radiological characterization reports: 

previous radiological surveys: 

decontamination and decommissioning (D&D) reports: 

environmental monitoring reports; 

license termination reports; 

aerial photographs dating back 50 years: 

building floor plans; 

piping diagrams and construction drawings; 

RFI reports; 

unusual occurrence reports; 

• incident reports; 

plant operating reports and logs; 

• safety analyses reports; 

• facility surveillance and maintenance reports; and 

information obtained from interviews with former workers or other persons. 
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Numerous documents \\ere obtained through information requests sent to Boeing. DOL and 
other parties. L P A sent formal in formation requests to Boeing. DOE. the Nuclear Regulatory 
Commission (NRC) and the California Department of Public Health (CDPH) under~ 104(e) of 
the CERCLA. In addition. EPA directed Boeing to identif}' and provide pertinent documents 
within a number of document databases comprising approximately 1.4 million documents 
relating to all areas of the SSf"L site. including Area IV. as well as some ofTsite facilities. The 
information acquisition process is generally complete with one exception: monthly supplemental 
responses arc received from the DOE. If pertinent information is later acquired by EPA. it will 
be added to this TM and integrated into our radiological characterization study process to ensure 
that all available. relevant information is considered by EPA prior to the completion of our study. 

EPA sent Boeing its original information request letter on June 24. 2009. Boeing provided an 
initial response to this request on August 31. 2009. and a supplemental response on December 
10. 2009. On June 8. 20 I 0. Boeing provided relevant site drawings and maps as identified by 
EPA during a review of flat files at Boeing's Safety. llealth. and Environmental Affairs (SHEA) 
building on site. Subsequently. on June 17. 2010. EPA sent Boeing a supplemental information 
request letter specifically requesting all maps. diagrams, and as-built drawings for past and 
current buildings in Area IV. On July 15. 2010. Boeing responded and provided additional 
documents. including maps and drawings. On November 15. 2010. Boeing provided a third 
supplementary group of documents. Additional information requests have been ongoing and 
during the months of December 2010 and January. March, April. May. June. July. and August of 
20 II. Boeing provided numerous additional documents in response to both EPA original 
information requests and EPA queries of Boeing's document database for the SSFL. 

In October 20 I 0. EPA also sent the National Aeronautics and Space Administration (NASA) a 
formal information request letter. On November 22 and December 2. 20 I 0, EPA received 
information responsive to this request. 

EPA sent DOE its original information request letter on June 24, 2009. DOE provided an initial 
response to this information request on August 31, 2009. Subsequently. DOE has provided 
supplemental responses to this initial information request on a monthly basis. Additional 
information responsive to the EPA's information request has been received in September. 
October. November. and December 2009. as well as January through December 20 I 0 and 
January, February, March. April. May. June. and July 2011. On June 17.2010. EPA sent DOE a 
supplemental request for information. specifically requesting maps. diagrams. and as-built 
drawings for past and current buildings in Area IV. Starting in its July 2010 supplemental 
response to EPA, DOE is providing information that is responsive to both of the EPA 
information requests letters. 

Other requests for information pertaining to the site have included § 1 04( e) information request 
letter sent to the NRC and CDPH. The purpose ofthe inquiries to both the NRC and the CDPH 
was to identify and obtain any nuclear materials licenses pertaining to the site that may not have 
been captured via the information requests sent to other parties. 

In preparing the HSA-7/3/NBZ TM, 720 individual documents and photographs were reviewed. 
The review process was conducted by first screening over 80,000 documents amassed for the 
project. In addition, the documents requested from the document databases comprising 
approximately 1.4 million documents were reviewed. This screening effort produced 720 
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documents relevant to past operations at facilities \\ithin I-ISA-7/3/NBZ and was therefore 
determined to warrant in-depth evaluation. Each of these 720 relevant documents was thoroughly 
evaluated for information considered useful for carrying out the goals listed in Section 1.2 of this 
TM. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM arc 
presented below. For each subject area. the I ist of criteria eva! uated and the associated 
parameters for the evaluation are described. The most complete available inf(mnation was used 
to evaluate the site: no known int(mnation was omitted fi·om the description. In the event that 
known inf(mnation did not conform to one of the listed subject areas. it was included in the most 
logical place. 

Site Description 
A physical description ofthe site including. at a minimum. the following data clements: building 
numbers of all buildings within the site: date of construction of building(s): buildings in the 
vicinity not associated with the site: location of site relative to strect(s): site plan(s): and floor 
plan(s) fi·om as-built or plan drawings. if available. 

Building Features 
lnt()rn1ation related to dimensions or size of building(s). below-ground structures. vaults. 
pipelines, sumps, condensation lines. sewers. drains. swales, and leach fields. If none of these 
features were identified, the text "no information was located" was inserted. 

Former Use(s) 
Details of past use(s) ofthe site. including dates of activities. 

Information from Interviewee(s) 
This category includes information about the site provided by interviewee(s). If no information 
has been obtained for a particular site, the text "none to date" was inserted. Individuals who 
have been interviewed include: 

• Former SSPL Employees (e.g., health physicists. electricians. mechanics. construction 
inspectors, nuclear technicians. etc.): 

• Survivors ofF onner Employees; 

• Fonner Contractors (and one survivor of a former Contractor); 

• Community Stakeholders; and 

• Residents in surrounding areas. 

At the discretion of the Interviewee. each interview is conducted either by representatives of the 
EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. EPA's 
primary objective of the interview program is to help direct the soil sampling crews to potential 
source areas of radiological contamination identified during the course of each interview. All 
information on potential source areas, corroborated or not, will be recorded in EPA's l-ISA 
process. 
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At the time of writing this TM. the EPA had completed f(xty-ninc (49) interviews. Under the 
DOE/EPA JOII1t interview program. eighteen ( 18) interviews have been conducted. 
Approximately I 07 former employees have requested to be intcrvic\\ ed by DOE only and those 
intervie\\S are complete. An additional eighty five (85) people were referred to EPA and DOE 
by interviewees during the course of the interviews. and of these. only twenty (20) could be 
located. which resulted in four (4) additional interviews. DOE has provided all oftheir interview 
transcripts to EPA f(x usc in EPA TMs. For this TM. 20 intervie\\S were relevant to the IISA-
7 /3/N 13Z subarea. 

The interview information obtained to date relevant to this TM is depicted on the relevant Plate I 
figure. 

Radiological Incident Reports 
Reports on any documented incidents at the site with the potential for release of radioactivity 
into the environment. If no incident reports were found. the text "none found" was inserted. 

Current Use 
Current usc of the site. or date of demo I it ion of bu i !ding/structure. 

Previous Radiologicallnvestigation(s) and Decontamination/Cleanup of Release(s) 
Previous radiological investigations such as surveys. decontamination activities. and cleanup 
activities were evaluated. The evaluation of previous investigations and cleanups addressed. at a 
minimum. the following elements: 

agency conducting the investigation: 

purpose of the investigation: 

dates of the investigation: 

details of releases inside building. to air. to soiL and to surface water. as applicable: 

decontamination/cleanup activities: and 

final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included: if none 
were found, the text "none found" was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates, if known. If no documented burials and/or disposals vvere identified, the text 
·'none found" was inser1ed. 

Aerial Photographs 
The applicable photographic analyses from the report prepared by the EPA's Environmental 
Photographic Interpretation Center (EPIC) in March 20 I 0 were included for each site. These 
analyses include photographs from the following dates: 
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• December 22. 1952: 
• August 19. 1957: 
• August 21. 1959: 
• Approximate!: 1960 plus or minus a year: 
• March I. 1965: 
• August 13. 1967: 
• April 20. 1972: 
• May 16. 1978: 
• October 21. 1980: 
• August 21. 1983: 
• October I 0. 1988: 
• June 19. 1995: and 
• J unc 8. 2005. 

Aerial photograph anomalies were interpreted as a trigger tor assigning a higher scrutiny to a 
particular site than other information (such as historical docun1cnts) would indicate. 

Radionuclides of Concern 
Radionuclides used/generated at the site. This description includes. at a minimum. the types of 
radiological material(s) managed at the site: radionuclidcs known or suspected to have been 
handled or generated on the site: and how the identified radionuclidcs impact the list of 
radionuclides of concern in the background study. If no information was available. the text 
'"none found" \Vas inserted. It is important to note that not every radionuclide listed in this HSA 
will have a sample analysis. The radionuclides are listed lor completeness. indicating that they 
have been mentioned or discussed in a cited document or report. However. many of the facility 
and site reports reflect the conditions at the time. thus every mention of a specific radionuclide 
does not mean it would be present now. due to decay. For this reason. the Radionuclides of 
Concern sections described for each facility or site list those found in historical records. The 
Radi,muclides of Concern (Table 3.3) lists radionuclides that will be analyzed and does not 
include those that \\Ould have decayed in the years since operations ceased. 

Drainage Pathways 
This category includes information on the direction of surface water flow on the site and the 
presence of sanitary drains. storm drains. channels/ditches. septic systems. or leach fields on or 
near the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated tor each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE AOC dated December 20 I 0 
that generally requires a cleanup to background levels for both radiological and chemical 
contaminants. Background studies for the site are nearing completion with EPA leading the 
radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis lor assigning the preliminary MARSSIM 
classification includes an examination of the following data elements: 
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historical site operations: 

previous radiological investigations: 

reported incidents of releases: 

decontamination and remediation operations at the site: 

interviews \\ ith former workers: 

drainage patlm ays on or ncar the site: 

aerial photograph interpretation: and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 

October 2012 

For each site. recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all known 
information collected to date. The criteria evaluated f(x developing recommended soil/sediment 
sampling locations include the following: 

topography of the site: 

historical site operations: 

radiological investigations; 

reported incidents of releases: 

• decontamination/cleanup operations at the site; 

interviews with former workers; 

storm drains on or near the site: 

sewer lines on or near the site: 

aerial photograph interpretation; and 

site reconnaissance. 

12 
Redacted 



Santa Susana Field Laborator:. 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-7/3/:'\BZ 

-----------------

2.0 FINDINGS 

October 2012 

This section organizes the building areas and sites within HSA-7 by operational characteristics 
and geographic locations. Buildings within the Radioactive Materials Handling Facility (RMIIF) 
perimeter fence are described first followed by other building areas and sites in HSA-7. 
Additionally. areas within HSA-3 and the Northern Buffer Zone (NBZ). presented as NBZ
Northeast (NBZ-NE) and NBZ-Nortlmest (NBZ-NW). are included in this section. The 
southeastern borders of the NBZ-N E and N BZ-N W subareas adjoin the HSA-3 and IISA-6. and 
HSA-7 and IISA-8 subarGlS. respectively. Drainage lt:atures within both areas of the N BZ have 
their origins within their adjuil~ing subareas. including HSA-3 and 1-JSA-7. subjects ofthis TM. 

Four plates depict the subareas presented in this TM: HSA-7: HSA-3: NBZ-NE: ar:d NBZ-NW. 
In the interest of maintaining continuity with previously published TMs. each plate has retained 
its ··Plate I" prefix. E[1ch plate should be relerenced \\hen reading Section 2 of the TM and 
serves as a guide for the text de-;cribing the building arc<l:o. the site photographs. and building 
layout drawings in each st:barca. 

2.1 Building 4021 Area 

Site Description: The Building 4021 area comprises Building 4021 and the land surrounding it 
at the northern terminus of I ih Street. Building 4021 \\as constructed in 1959 as part of the 
Radioactive Materials Disposal Facility (RMDF). later known as the RMHF. The RMHF 
consists of seven functimnl buildings on approximate!; 3 acres of land. 1 Building 4021 is the 
Decontamination and Packaging Building and is a Res,)urce Conservation Recovery Act 
(RCRA)-permitted facility. 23 Building 4021 is located \\ithin the fenced area of the RMHF, 
which \'vas paved with c.sphalt.4 The perimeter of the Rl\11-lF is 1-;_1rmed by a paved drainage 
channel to control runoff. The paved areas of the RMHF arc sloped to carry water away from 
the buildings to the perimeter channel. which drains \\est to a retention pond.' Figures 2.1 a 
through 2.1 z provide a t\:ccnt photograph and the best available building-specific dra\\ ing(s) and 
photos that the research team could find. 

Building Features: Building 4021 is a steel-framed structure measuring 60 feet long by 50 feet 
wide by 14 feet high. It measures 3,000 square feet and has a sheet steel roof and siding with a 
concrete floor. Building 4021 contains five room~. Room I 00 was an administration 
office/storage room/laundry. A 1985 letter notes Room I 00 was a storage room for radioactive 
workers clothes and other supplies.6 A 1993 incident report notes that the laundry room was 

1 Internal Correspondence from Horton. P.H. to Nagel. W.E., Rockwell International, Re: Requestfi:Jr Radioactive 
Madera if [1·hj and Radiation Producing DcTice User Autlwrizationfor RMDF Operations. December 13, 1989. 
c The Boeing Company, Radioacti1·e Materials Handling Facility Decontamination and Decommissioning 
Engineering Emluation/Cost A nalvsis. June I 8. 2007, p. A-1. 
1 Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory - Area IV. Ventura County . 
California, Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
4 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report, ESG-DOE-I3385, Rockwell International, 
September 15, 1982, p. 7. 
5 Correspondence from Gaylord. G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
6 Internal Correspondence from Seward, F.A. to Nagel, W.E., Rockwell International, Re: Request/or Radioactive 
Material and Radiation Producing De1·ice User Authorization for RMDF Operation, December 10, 1985. 
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used over a period of years for unloading and storing low level protective clothing. 1 (See 
incident A0580 in Attachment A.) An intervie\\ee states that the laundry facility did not handle 
radioactive laundry. but was used to wash tm\els. The interviewee notes that the laundry facility 
was not very good and was no longer used \\hen he started at the RMHF in 1980. (sec 
Interviewee 254 comments below). The research team has not been able to identif)' the time 
tl·an1C for laundry operations at Building 4021. Room I 00 also contained the radioactive water 
evaporation instrumentation console. Room I 02 was the cold change room and contained a 
shower and restroom facilities. Room 103 \\as the hot change room and contained a shower and 
sink that drained into a radioactive liquid sump tank outside and to the west of Building 4021. 
Room I 04 was the packaging room and contained two 55-gallon drum packaging presses and a 
radioactive liquid solidification system. A 1978 drawing (see Figure 2.1 o) also notes an 
evaporator system in the packaging room. although this appears to be the old gas-powered 
evaporator that was taken out of service after a fire in 1966. A center tloor drain connected to 
the radioactive liquid sump tank outside and to the west of Building 4021. This sump tank 
automatically pumped liquid waste to the 8.000-gallon radioactive liquid storage tank in 
Building 4022. Material transfer into Room I 04 was through an 8-foot wide by 12-foot high 
roll up door and an interconnecting doorway to Room I 05. Room I 05 was the decontamination 
room. The room contained two fume hoods vented to the high-efficiency particulate air (HEPA) 
filtering system. three dip tanks. a caustic tank. a sink with hot and cold water. and an 
electrically-heated liquid evaporator system with its own drain. The floor was covered with 
sheet steel that sloped toward a central drain opening that connected to the radioactive liquid 
sump tank. A 5-ton crane provided service through two north doorways on a ""horseshoe" 
monorail that traverses the northeast quarter of the room. The main door is a 12 foot by 12 foot 
rollup door with an 8-foot wide by 12-foot high auxiliary door. Another 12 foot by 12 foot 
rollup door is located on the south exterior wall of the decontamination room. The packaging 
and decontamination rooms were radiologically-controlled areas reqlllrmg protective 
clothing. 2.3..J.5.6.7.X.<J 

As noted above. Building 4021 contained two sumps. According to a 2007 Boeing report, one 
below ground sump was located in the decontamination room and measured 19 inches long by 
19 inches wide by 32 inches deep. The second sump was located in the packaging room and 

1 Wallace. J.H .. Rockwell International Internal Letter. Suhject: Radiological Salety Report RMDF T021 Laundrr 
Room. August I 0, 1993. 
2 The Boeing Company. Radioactil·e Materials Handling Facilit1· Decontamination and Decommissioning 
Engincaing Emluation/Cost Analvsis, June 18, 2007. p. A-I. 
1 llaley and Aldrich, Inc., Closure Planj(Jr the Radioactil'C Mataials Handling Facility (RMHF}, October 2006. p. 
3-3. 
1 Unknown Author, Disposal ofRadioacti\'e Materials at Atomics International, Unknown Date, p. 6. 
' Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Lahoratorv Area IV, Venlllra Countv , 
Califomia, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
(,Internal Correspondence from Seward, F.A. to Nagel, W.E., Rockwell International, Re: Requestj(Jr Radioacti1·e 
Material and Radiation Producing Device U\"er Authorization/or RMDF Operation, December I 0, 1985. 
7 M\VI-L Group 7-Northern Portion ol Area IV RCRA Facilitv Investigation Report, Santa Susana Field /,aboratory. 
Ventura Countv, Calilornia, Volume 11-RFI Site Reports, Appendix C Radioactive Materials Handling Facility RFI 
Site (S\VMU 7.6 and Area IV AOC), June 2009, p. Attachment C-4. 
s Internal Correspondence from Horton, P.H. to Nagel. \V.E., Rockwell International, Re: Request for Radioactive 
Madera if [1·icj and Radiation Producing Device User Authorization/or RMDF Operations, December 13, 1989. 
99 Rockwell International Drawing, Santa Susana Field Laboratory 8/021 & 8/022 Liquid Waste Storage, 303-022-
P1, August 23, 1978. 
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measured 30 inches long by 30 inches wide by 15 inches deep. See Figures 2.1 w and 2.1 x for 
photographs of these sumps. These sumps were deactivated in 2004. Equipment located in the 
building inc I uded a cement -style mixer and drum-style 111 ixer used to stabi I ize and amalgamate 
mixed \\astes. 12 One small and one large tloor drain \\ere located in both the decontamination 
and packaging rooms. Figure 2.1 k is an as-built floor plan that depicts these drains. These 
floor drains led to the radioactive liquid sump tank (also identified as UT-16) located outside 
and west of Building 4021 in an 8-foot deep concrete pit. Initially. liquids were pumped from 
the sump tank to a 5.000-gallon aboveground radioactive 1 iqu id waste storage tank (also 
referred l<l as T-1) west of Building 4021 pending treatment. Later. this system was replaced 
by an 8.000-gallon radioactive liquid storage tank (also referred to as UT-15) in Vault 2 of 
13 'ld' 

0 40 ') 2 1_-L,_h7X_9 
Ul lilt:' - ~ . 

The Building 4021 drain line runs below grade along the outside and east of Building 4021 
before it turns west and runs under the building to the r:!dioactive liquid sump tank outside and 
west of Building 4021. This drain line is dep:ctcd in Figure 2.11. Building 4021 Plumbing Fk)or 
Plan. !\ n~tmber of tee joints intersect the drai:1 line from both inside Building 4021 and from 
condensation drains in the llLP/\ system dueling. described bel,w.. bef(xe it enters Building 
4021 and continues to the Building 4021 sump. There are four clcanouts located along the 
pipeline i:1dicating its extent in the arca. 1u 

Figure 2.1 o depicts the RMHF liquid waste stl)rage components described above as depicted in 
1978. a-; ''ell as the flocking tank and treated Yvater tank located north of Building 4021. The 
Building ~021 radioactive liquid sump tank piping conveyed water to an evaporator notih of 
Building ..;.021 and then tor a period of time to a flocking tank/evaporator that was part of Building 
4664. The natural gas-powered evaporator in Building 4021 was taken otf line folk)wing a 1966 
fire and th.: flocculation system was used t~·x a period. The Building 4021 gas-powered evaporator 
was repla,·cd with an electric-powered evaporator. 11 See Figures 2.1 p and 2.1 q. According to a 
Boeing employee. the floccu!atinn system \\as experimental and proved unsuccessful so it was 

1 The Boeing Company. Radioacfh·,: Afatcrials Handling Facilitv Decon!amination and Decommissioning 
Engineering Ewlualion/Cost Anahsis . .June 18. 2007, p. A-I. 
c Correspondence from Chell, M., MWH. to Waite, P., Boeing, Rc: Que.1tionsj(Jr Paul 11/aite Regarding RMHF Site 
His!Orv (Discu."ionlook place l'ia email during March. 2009). March 16. 2009. 
3 The Boeing Cnmpany. Radioactin· Materials Handling Facilitv Current Radiological Status, March 16, 2007. 
4 Di.1posal of Radioacti1·c Materials at Atomics international, Unknown Author, Unknnwn Date, p. 6. 
5 Internal Correspondence from Seward, F.A. to Nagel, \V.E., Rockwell International. Rc: Reqll(:stjiJr Radioactive 
Material and Radiation Producing Device User A uthori::ationfor RAfDF Operation. December I 0. 1985. 
6 Haley and Aldrich, Inc., Closure PlanjiJr the Radioacti1·e Materials Handling Facilitv (RMHF}, October 2006, p. 
3-3. 
7 Historical Review o{ Underground Tanks. Area IV. No.: A4CM-AR-0005. Unknown Corporate Author. August I 0, 
1994, p_ 89. 
x Kncff. D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan. PMP-00008, The Boeing Company. January 30, 2004, p. II. 
9 

MWH, RCRA Facilitv Investigation Work Plan Addendum Amendment. Radioactive Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC), Santa Susana Field Laboratory, Ventura County. California, March 2008, 
p. 2-2. 
1° Correspondence from Chell, M., MWH, to Waite, P., Boeing, Re: Conversation with Paul Waite Regarding 
RHMF [sic] Site History, February 23-24, 2009. 
11 Correspondence from Chell, M., MWH, to Waite, P., The Boeing Company. Re: Questions for Paul Waite 
Regarding RHMF [sic} Site History {Discussion took place via email during March, 2009), March 16, 2009. 
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replaced by the electric evaporator. 1 A 1989 report notes that the 1locculation tower was bu i It to 
pretreat radioactively contaminated \\ atcr to make it easier to fi Iter. but was made unnecessary 
by better filters and became inactive.~ Based on drawings (see Figure 2.11 d. also sec Figures 
2.11 f and 2.111) and reports. the flocculation system may have existed fl·om late 1964 to early 
1981. but appears not to have been used for that entire time period.' Atomics International site 
waste management plans dated in the mid-1970s note the use of the flocculation tower and 
January 1979 incident reports (Sec Section 2.11 tor Building 4664 incidents A0077 and A0232) 
note there was an overflow of the 1locculation tower:~' 67 These incident reports shmv that the 
flocculation system was being used during this time. hut also suggest a time where use of the 
system may have been reconsidered. An underground sanitary sevvage leach field. which was 
excavated in 1978. was located outside the fenced area of the RMI-IF to the north and was 
connected to Building 4021. It is discussed further in Section 2.14.x 

The RMI-IF electric evaporator (see Figures 2.1p and 2.lq) was located in the decontamination 
room and operated on an automatic. self-controlling basis. The unit was a batch operation 
atmospheric type evaporator consisting of a stainless steel V -bottomed tank. approximately 6 
feet by 30 inches by 12 inches deep. Incoming water was drawn into the evaporator by a 
submerged pump. which was controlled by high and low-level probes. The incoming water was 
filtered and preheated and the fully submerged evaporator electrical heaters were regulated to 
216"F. Preheated air was passed over the evaporator and drawn into the exhaust hood and 
passed through a water separation prefilter. a bank of four prefilters, and into the RMI-IF IlEPA 
exhaust system. The exhaust stack incorporated a radiation monitor which alarmed at twice 
background level. Safety features included interlocks to prevent evaporator operation under 
conditions of over temperature. high and low water level. and low exhaust air flow. The system 
also incorporated a 5-minutc timer. which shut off the pump and required a manual restart to 
prevent overflowing the evaporator. An overflow line drains back into the radioactive water 
holdup tank. Sludge was removed from the evaporator (as required by usage). dried in the 
adjacent packaging room, packaged. and disposed of as radioactive waste at approved disposal 
. . d d 9 sites usmg approve proce urcs. 

A drum press located in the southwest corner of the packaging room (sec Figure 2.1 k) was used 
to compress dry noncombustible and combustible radioactive wastes in 55-gallon drums. The 
press had a protective missile shield. a shroud, a blower, and a duct to the Building 4021 exhaust 

1 Correspondence from ChelL M., M\\'H. to Waite. P., Boeing, Re: Com·ersationwith Paul Waite Regarding RHMF 
{l·ic} Site History, February 23-24, 2009. 
2 Oldenkamp. R.D. and Mills, J.C .. Nuclear Operations at Rockwell's Santa Susana Field Laboratory - A Factual 
Perspective. NOO I EROOOOI7, December 20, 1989. p. 29. 
1 Internal Correspondence from Tuttle. R.J. to Francis, M.A .. Rockwell International, Re: Sources of"Radioactil'e!V 
Contaminated Water at Santa Susana. February 17, 1981, p. 2. 
4 Atomics International, Site Waste Management Plan, Circa 1972, p. 2. 
5 Atomics International, Management of AEC-Ccnerated Radioactil·c Wastes at Atomics International. May 31. 
1974, pgs. 1-2. 
6 Gardner, F.W. Rockwell International Internal Correspondence, Re: Release of" Radioactil'itv jf·om RMDF · 
January 1979, February 23, 1979. 
7 Gardner, F. W., Rockwell International Internal Letter, Subject: Radiological Safetv Incident Report RMDF, 
February 26, 1979. 
R Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report, ESG-DOE-13385, Rockwell International, 
September 15, 1982, p. 7. 
9 Internal Correspondence from Horton. P.H. to Gaylord, G.G., Rockwell International, Re: Responses to Questions 
ofRMDF Operations, March 16, 1990. 
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system. The drum press operated at a negative pressure differential and exerted 52 pounds per 
square inch of pressure over the cross section of the drum. The shroud-drum rim interface vvas 
gasketed to create a closed system during press operation. This would prevent the spread of 
airborne contamination from the compressed V'>aste. 1 

Two fume hoods (see Pigurc 2.1 k) v, ith a 3 foot by 6 foot work area were used in the 
decontamination room. The fume hood on the southeast side of the room had a stainless steel 
sink connected to the hot drain. Items to be decontaminated were placed in these hoods and 
washed with chemical agents or solvents under a controlled air flow. High air flow rates V'>ere 
established to insure tlmv of potentially contaminated air away 11·0111 tl!e operating personnel. 
The fume hoods had stainless steel surfaces f(x case of cleaning. Electrically-heated dip tanks 
along the east side of the decontamination room were also available f(Jr treatment of equipment 
or packages that could be immersed in cleaning solutions. The tanks m::asured approximately 6 
feet by 2 feet by 4 feet high. The dip tanks were used vv ith the monorail crane and stainless steel 
baskets for handling items. Solutions used Lw cleaning included acids and c<iustics. The 
solutions vvere disposed of by neutralizing a!Jd transferring to the evaporation system or by 
solidificati•.m processes.21 

A Malsbury steam generator was also available for steam cleaning items. It w2s a dolly
mounted. mobile system fitted \\ ith a hand held steam nozzle. The system included a kerosene
fired heater and an electrically-driven compressor. ;\ large floor area was available in the 
decontamination room. which was served by the monorail crane and which could be covered as 
required by taped-down plastic sheeting. The decontamination room had a 4. 700 cubic feet per 
minute (cfm) air tlow to the exhaust system from louvered inlets and could be used vvhen 
contaminated items were too large or too heavy for treatment in the fume hoods or dip tanks.4 

Building 4021 has its own exhaust and filtration systems to control airborne radiation. Air flow 
for the building is provided by a 19 brake horsepower blovver vvith a cap2city of 17.680 cfm at 5 
inches of water. The flow of air within Building 4021 is arranged from areas of lower 
contamination to areas of high contamination. Air is fi ltercd through a bank of 14 prefi lters and 
14 HEPA filters before being combined in an exhaust plenum with air from Building 4022 and 
exhausted out the 3-foot diameter by 130-f()ot high stack. According to Rockwell documents. an 
emergency blower is not provided at Building 4021 because control of emissions during an 
emergency could be achieved by shutdown of operations. A separate blovver unit was provided 
for exhaust air from the evaporator and adjacent areas. This exhaust air passed through a water 
separator followed by a prefilter and then a heater to prevent condensation prior to filtration by 
the HEPA filter exhaust system.56

·
1 

1 Chapman, J.A .. Radioactive Materials Disposed Facilitv Safety Analvsis Report. Rockwell International, June 16, 
1986, p. 63. 
c Operating Specification for the Radioactive Materials Disposal Unit, Undated, BNA00973193. 
3 Chapman, J.A., Radioactive Materials Disposal Facilitv Safctv Analvsis Report, Rockwell International, June 16, 
1986, pgs. 62-63. 
4 Chapman, J.A., Radioactive Materials Disposal Facilitv Safctv Analvsis Report, Rockwell International, June 16, 
1986, pgs. 62-63. 
5 U.S. Department of Energy Environment, Safety and Health Office of Environmental Audit, Environmental Survey 
Preliminary Report. DOE Activities at Santa Susana Field Laboratories. Ventura California, February 1989, p. 3-
13. 
6 Chapman, J.A., Radioactive Materials Disposal Facility Safetv Analysis Report, Rockwell International, June 16, 
1986, p. 56. 
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The fenced area between Building 4021 and 4022 contains the blowers, filter banks. and 
compressors f()r both buildings as well as the shared exhaust stack. This area is otlen referred to 
as the fi Iter/blower area. The fi ltcrlblm\ er area also contains three uti I ity trenches used to 
support the ventilation ducts. Each trench contains a floor drain to convey surface water away 
fl·om the filter/blower area. The floor drains connected to a 4-inch below-grade pipeline that 
conveyed surface water to the RMHF northern slope. bypassing the RMIIF catch basin.214

:i Sec 
Figure 2.1 y f()r photographs of the filter/blower area and the northern slope drainage discharge 
point. 

A 1963 operating specification, presumed to be authored by Atomics InternationaL for the 
RMIIF states that automatic air monitoring systems were installed in Buildings 4021 and 
Building 4022 to provide continuous air sampling of the decontamination and packaging rooms 
in Building 4021 and the vault areas below the floor of Building 4022. No inf(mnation was 
found concerning air sampling procedures prior to 1963. The systems were equipped with 
instrumentation having automatic detection. recording and alarm features. The alarm consisted 
of an audible signal bell and indicating lights. Equipment items ofthe system were located along 
the east wall in Room I 00 of Building 4021 and along the west wall in the high bay area of 
Building 4022.6 

The 1963 RMHF operating specification also notes that an automatic continuous stack effluent 
monitoring system was installed to sample and detect any radioactive, gaseous, or particulate 
releases to the atmosphere. The system instrumentation consisted of a recorder. alarm buzzer 
and red light in Room I 0 I of Building 4021. and a pump and probe assembly along the west wall 
of Building 4022. Figure 2.1 r shows a 1970 air sampling system that was used to monitor 
radioactivity in Building 4021. Any abnormally high radioactive release would cause a buzzer 
and red light to actuate and remain in the alarm position until actions to remedy the cause and 
reduce the count rate were accomplished or until the alarm \\as manually deactivated.

7 

A May 1977 letter pertaining to a safety inspection of Building 4021, notes that the safety 
shower outside Building 4021 needed to be relocated further from the building to provide 
unobstructed access to the shower. A 1958 drawing shows the emergency shower centrally 
located on the north side ofthe building.x.<J 

1 MWII. Croup 7 Northem Portion o( Area IV RCRA Facilitl' hn·estigation Report. Santa Susana Field 
Lahoratorv. Ventura Countv. Calij(m1ia. Volume II RFI Site Reports. Appendix C. Radioactil·e Materials 
Handling Faci/itv RFI Site (SWMU 7.6 and Area IV AOC). June 2009, p. C.2-3. 
2 Correspondence from Seward. F.A. to Nagel, W.E .. Re: Request for Radioactive Material and Radiation 
Producing Device User A uthorizationfor RMDF Operation, December I 0. 1985. 
1 MWH. Croup 7 Northern Portion o( Area IV RCRA Facility lm·cstigation Report. Sama Susana Field 
Lahoratorr. Ventura Coun~v. Calij(m1ia, Volume II - RFI Site Reports. Appendix C. Radioacti1·e Materials 
Handling Facility RFI Site (SWMU 7.6 and Area IV AOC}, June 2009. p. C.2-3. 
4 Daniel. Mann. Johnson & Mendenhall, RIA Waste and Fuel Storage Floor Plans. 303-022-M2, September 25, 1958. 
5 Chapman. J.A., Radioactive Materials Disposal Facilitv Safetv Analvsis Report. Rockwell International. June 16, 
1986, p. 56. 
6 Operating Specification Radioactive Materials Disposal Unit, November 7, 1963. p. 3. 
7 Operating Specification Radioactive Materials Disposal Unit, November 7, 1963, p. 4. 
8 Internal Correspondence from Grushesky, E.R. to Breese. L.S., Rockwell International, Re: Annual Safety 
Inspection Department 731. Buildings 143. 003, 034, 044, 688, 665, 664. 021, and 022, May 19, 1977. 
9 Daniel, Mann, Johnson, and Mendenhall, RIA Waste and Fuel Storage Floor Plans, 303-022-A 1, September 25, 
1958. 
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In December 1987. the Building 4021 radioactive water sump tank v.as upgraded. but remained 
in the same location west of Building 4021. The sump tank was identified as having a capacity 
of 150. 200. or 300 gallons. depending on the information source and time period. Generally. 
it appears that the original sump tank was 150 gallons and was replaced during the upgrade by 
a 200-gallon tank. Both the !50-gallon and 200-gallon sump tanks were eventually removed. 
Key features of the December 1987 sump tank upgrade included a new 200-gallon radioactive 
water tank with primary and backup pumps. a new sump liner for secondary containment and a 
new sensor for detecting water in the sump. An incident. described below. occurred while 
packaging the size reduced pieces ofthe old sump tank. 1

='
31

' 

Building 4021 was connected to a septic tank and leach field from early 1959 through late 1961 
for the disposal of sanitary waste associated with Building 4021. In late 1961. a central sanitary 
sewer system was constructed at the Santa Susana Field Laboratory (SSFL) and Building 4021 
was connected to it. RMHF sanitary waste was subsequently accepted at the Area Ill sc\vagc 
treatment plant. The RMHF septic system was abandoned in place. Portions of the connecting 
sanitary sewer line were removed in 1964 because they interfered with the construction of 
Buildings 4664 and 4665.117-x However. according to an intcrvicv,ee the septic tank itself was 
filled with concrete and abandoned in place. Further discu:~si<)n of the RMIIF Leach Field is 
found in Section 2.14. 

According to a 1969 SSFL plot plan and 2009 RCRA Facility Investigation (RFI) report. the 
sewer line connected at the north side of Building 4021 and traveled west to Building 4563 
before turning south and then west toward former Building 40 I o.'~ 111 The research team was 
unable to locate the rationale for the pa11icular path of the sewer line. 

An electrical substation was located on the \Vest side of Building 4021. south of the former 
5.000-gallon radioactive liquid storage tank (T-1) and sump. The substation was inside a berm 
and had its own sump and short 2-iilch diameter pipe that allowed stormwater to drain outside of 

1 Internal Correspondence from Schrag. F.C. to McCurnin. W.R .. Rockwell International. Re: Highlights. Week 
Ending Dccemher ii. i987. December 14. 1987. 
2 Internal Correspondence from Moore. J.D. to Remley. M.E .. Rockwell International, Rc: Quartcrlv Rcl'iCII' oft he 
RMDFfor Radiation Safety Fourth Calendar Quarter, i987. March 25. 1988. 
1 MWH, Group 7 Northcm Portion Gj Area II' RCRA Facility im·estiy,ation Report, Santa Susana Field 
Lahoratory. Ventura County. CalijiJrnia. Volume ii RFi Site Reports, Appendi\· C. Radioactil·e Materials 
Handliny, Facilitv RFi Site (SWMU 7.6 and Area iV AOC). June 2009. pgs. C.2-4. C.2-l2. 
~ Horton, P.H .. Modification of RMDF. Building 4021 Sump, NOO IT I 000276, Rockwell International, July 16. 
1987. 
5 Eissa, E., Compliance Emluation impection Report. Nm·ember i4-i5. 200 i, Department of Toxic Substances 
Control, February 15. 2002. 
" Carroll, J. W. et a!.. RMDF Leach Field Decontamination Final Report, ESG-DOE-i3385. Rockwell International, 
September 15, 1982, p. I I. 
7 MWH, RCRA Facility investiy,ation Work Plan Addendum Amendment, Radioactive Materials Handliny, Facility 
RFI Site (SWMU 7.6 and Area iV AOC), Santa Susana Field Laboratory, Ventura Countv. California, March 2008, 
p. 2-4. 
8 ICF Kaiser Engineers, Current Conditions Report and Drafi RCRA Facility investigation Work Plan, Area iV, 
Santa Susana Field Laboratory, Ventura Countv. Caliji1rnia, Part i- Current Conditions Report, Volume i, October 
1993, p. 4-40. 
'J MWH, Group 7-Northern Portion of Area IV RCRA Facility investigation Report, Santa Susana Field Laborat01y, 
Ventura County, California, Volume il RFJ Site Reports, Appendix G Sewer Inspection Documentation Logs, 
June 2009, p. Figure G-1. 
10 Atomics International Drawing, Santa Susana Facilitv Plot Plan, 303-GEN-C40, February 19, 1969. 
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the bermed area and onto the RM HF pavement where it was directed west via sheet flow to the 
RMHF holdup pond. 1 

In 2004. the Building 4021 evaporator \\as taken oftline and Building 4021 and 4022 sumps 
were deactivated. terminating the radioactive water conveyance and evaporation/volume 
reduction process. The Building 4022 liquid waste storage tank was removed in 2005.2 

Former Use(s): The RMHF was a support facility to the Systems for Nuclear Auxiliary Power 
(SNAP) program. the Sodium Reactor Experiment (SRE). and the Hallam Nuclear Power 
Facility. It was designed to handle the storage. volume reduction. packaging. and shipping of the 
SNAP and SRE radioactive \\aste. 1 In general. radioactive \\astes handled at the RMHF are 
residues from chemical and metallurgical laboratory operations. spent reactor fuel dccladding 
operations. maintenance work on contaminated equipment and decontamination and 
decommissioning (D&D) of facilities in which nuclear operations were previously conducted.4 

The RMHF received radioactive water from the Hot Lab. the SRE. and any other DOE facilities 
that generated radioactive water as a part of operations. According to Rockwell and Boeing. no 
nuclear fuel has been present at the RMHF since May of 1989 when the last packages of 
disassembled Fermi-reactor fuel were shipped to another DOE site.' 

RMIIF Radioactive Liquid Waste Svstcm and Processing 

Radioactive Liquid Waste System 

A 1986 Rockwell safety analysis report summarizes the RMHF radioactive liquid waste 
processing system. Typical operations at Building 4021 included the removal and concentration 
of radioactive particulate matter from liquid waste water generated by either the decontamination 
of equipment in Room I 04 or the transfer of radioactive water from other SSFL facilities to 
Building 4021. A radioactive waste evaporation system (R WES) provided capabilities to 
process liquid radioactive waste. The R WES consisted of an atmospheric evaporator, water 
filters. a water preheater. an air preheater. and exhaust and process control systems. It was a 
batch-type operation ted from the 8.000-gallon radioactive water storage tank in Building 4022. 
The radioactive water was filtered and preheated prior to introduction into the evaporator. 
Periodically. the solid material. or sludge. was removed from the evaporator and preheater for 

k 
. (l 

pac agmg. 

1 MWH. Group 7-Northern Portion ojArea IV RCRA Facility Investigation Report. Santa Susana Field Lahoratory. 
Ventura County, California, Volume II RFI Site Reports, Appendix C, Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOCT .June 2009, p. Attachment C-4. 
c Correspondence from Chell, M .. MWH, to Waite, P .. Boeing, Re: Com·ersation H'ith Paul Waite Regarding RHMF 
Questions, March 16, 2009. 
3 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESC-DOE-13385, Rockwell International, 
September 15. 1982, p. 7. 
~ Internal Correspondence from Horton, P.H. to Nagel, W.E., Rockwell International, Re: Request for Radioacti1·e 
Maderail {vic] and Radiation Producing De1'ice User Authorization for RMDF Operations. December 13, 1989. 
5 Rockwell International, Rocketdyne Division Annual Site Environmental Report Santa Susana Field Laboratory 
and DeSoto Sites 1992, RIIRD93-125. Revision A, December 14, 1993. 
"Chapman, J.A .. Radioactive Materials Disposal Facilitv Safety Analysis Report, Rockwell International, .June 16, 
1986, pgs. 58-59. 
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The 1986 Rockwell safety analysis report notes that contaminated water tl·om other facilities 
entered the Building 4021 evaporator via a portable radioactive water transfer tank. the Building 
4022 radioactive liquid sump tank. or the Building 4021 floor drains. All of the above sources of 
water entered the radioactive water storage system before processing in the Building 4021 
evaporator. The radioactive water storage system consisted of a 200-gallon radioactive liquid 
sump tank outside and west of Building 4021. a 50-gallon radioactive liquid sump tank located 
outside the southwest corner of Building 4022. and an 8.000-gallon radioactive liquid holdup 
tank in Vault 2 of Building 4022. 1 Figure 2.1t is a schematic diagram of the \vaste v\ater 
processing system. The Building 4022 radioactive liquid sump pump system collected any water 
present in the vaults. If water collected in the sump. it was immediately pumped into the 
Building 4021 radioactive liquid sump tank. The Building 4021 radioactive liquid sump tank 
\vas higher than the Building 4022 radioactive liquid sump tank by 20 feet so a block valve was 
provided on the Building 4022 sump tank to preclude gravitational drainage back to the Building 
4022 sump tank in the event of pump failures. The Building 4021 radioactive liquid sump tank 
was also fed by gravity from the t1oor drains located in the Building 4021 decontamination room. 
Additionally. radioactive water was brought fl·om other SSFL facilities by a 500-gallon _ 
radioactive water transfer tank. These liquids were transferred through the Building 4021 f1oor 
drains to the Building 4021 radioactive liquid sump tank. The Building 4021 radioactive liquid 
sump tank was equipped with sensors to detect the water level. Upon actuation of the sump 
pump. \Vater was pumped from the Building 4021 sump tank through a set of four pool filters. 
with 300-micron filtration capacity. to the 8.000-gallon radioactive liquid holdup tank in 
Building 4022. The potential for the settling of radioactive particulates to occur within the tanks 
was minimized by the pool filtration system and by drawing the liquid fl·om the bottom of each 
tank. Radioactive water was pumped f1·01n the 8.000-gallon radioactive liquid tank in Building 
4022 to the Building 4021 evaporator on demand.2 

Prior to 1980, the radioactive liquid was stored in a 5.000-gallon aboveground holding tank (T-1) 
outside and west of Building 4021. Following an overflow of the 5.000-gallon holding tank in 
1978 and 1980 (see radiological incident report A0070 and A0080 below). it was replaced with 
the 8,000-gallon underground radioactive liquid storage tank (UT-15) in Vault 2 of Building 
4022.34,5.6 7 

1 Sources differ on whether the sump tank located at the southwest corner of Building 4022 had a 50-gallon or 200-
gallon capacity. 
c Chapman, J.A., Radioactive Materials Disposal Facilitv Saf'ety Analysis Report. Rockwell International, June 16. 
1986, pgs. 58-59. 
1 

MWH, Group 7 - Northern Portion ol Area IV RCRA Facility Investigation Report. Santa Susana Field 
Lahoratmy, Ventura County, Calif'ornia, Volume 11 RFI Site Reports. Appendix C. Radioactive Materials 
Handling Facility RFI Site (SWMU 7.6 and Area IV AOC), June 2009, p. C.2-4. 
4 Internal Correspondence from Tuttle, R.J. to Francis, M.A., Rockwell International, Re: Sources of'Radioactivelv 
Contaminated Water at Santa Susana, February 17, 1981. 
5 Internal Correspondence from Tuttle, R.J. to Breese, L.S. and Walter, J.H., Rockwell International, Re: RMDF 
Liquid RIA Waste Holdup Tank, July 27, 1978. 
6 Correspondence from Chell, M., MWH, to Waite, P., Boeing, Re: Conversation with Paul Waite Regarding RHMF 
[sic] Site History, February 23-24, 2009. 
7 Correspondence from Chell, M., MWH, to Waite, P., Boeing, Re: Questions/or Paul Waite Regarding RMHF Site 
History (Discussion took place via email during March, 2009). March 16, 2009. 
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October 2012 

According to an undated Atomics International waste disposal document. incoming liquid wastes 
were placed in designated areas at the RMHF and separated into the following groups: "'(I) 
concentration less than I 0 1 uc/cc: (2) concentrations greater than I o- 1 uc/cc but less than 200 
mr/hr at surface (3) contaminated oils or solvents: and (4) SS contaminated liquid." 1 

The undated Atomics International disposal document notes that low-level radioactive liquid 
wastes not requiring further treatment were pumped from transport containers into holdup tanks 
located ncar the RMHF pending shipment. Low-level radioactive liquids were then pumped 
directly into tanker trucks operated by vendors. such as Nuclear Engineering Company. and 
transported to otTsite disposal facilities. lntenncdiate-lcvcl radioactive liquids. contaminated oil 
and solvents. and SSFL accountable liquids were placed in International Code Council (ICC) 
approved transport containers and transferred to the RM II F for further treatment and 
solidification in drums according to operation specifications.~ 

The primary treatment for radioactive liquid waste consisted of adjusting the pH to between 7 
and 9. passing the liquid through a filter system (or for a period of time to the flocculation tower) 
to remove suspended solids, and evaporating the liquid to reduce its volume. Wastes were 
solidified by placing drums under a Ross mixer and adding 8 pounds of bentonite clay and 8 
pounds of cement tor every 3 gallons of liquid. The mixer \\as turned on and left to mix the 
liquid. clay. and cement until a homogenous mixture was obtained. This process was repeated 
until the drum was filled I inch tl·om the top. Wastes were also solidified by drying in a heated 
steel vessel located in a closed fume hood.u. 5·

6 

RMHF Radioactive Dry Waste Processing 

According to an Atomics International disposal document properly identified and monitored 
radioactive dry vvastes were collected from generator pickup stations by RMHF personnel and 
transported to the RMHF. Pick-up was on a routine established schedule or when requested. 
The containers were re-monitored at the RMHF facility entrance gate and moved to temporary 
storage location west and north of Building 402 I. 7 

Low-level radioactive dry waste was moved to the packaging room where separation of non
compressibles from compressibles took place. Non-compressible dry waste arriving to Building 
4021 in bins or boxes was packaged in ICC 158 wooden boxes. Each box had a 2.7 curie (Ci) 
limit and a surface dose rate maximum of 200 millirads per hour (mrad/hr). 8 Non-compressible 
waste collected in drums was generally filled by the generator to volume capacity and required 
no further packaging. However, the drums were still checked to assure that no more non-

1 Unknown Author, Disposal ofRadioactive Materials at Atomics International. Unknown Date, p. 9. 
c Unknown Author. Disposal of Radioactive Materials at Atomics International, Unknown Date, pgs. 9-10. 
1 Operating Specification for the Radioactive Materials Disposal Unit. Undated. BNA00973228-9. 
~Wallace, J.H., Rockwell International Document No. NOOIOSP000002, Radiation Safctv Plan for the Radioactive 
Materials Disposal Facility (RMDF), March 1991. pgs. 25, 33. 
5 Atomics International. Site Waste Management Plan, Circa 1972, p. 2. 
6 Atomics International, Management of AEC-Generated Radioactive Wastes at Atomics International, May 31, 
1974, pgs. I -2. 
7 Unknown Author, Disposal of Radioactive Materials at Atomics International. Unknown Date, p. 8. 
8 Unknown Author, Disposal of Radioactive Materials at Atomics International, Unknown Date, p. 8. 
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compressible \\aste could be packaged in them. The drums were assigned identification numbers 
from the drum processing log and this identification number is painted on the drum. 1 

Packaging compressible waste involved placing drums in the press dolly for pressing by one of 
the two drum presses in Building 4021. Once the press plunger \vas raised the dolly was 
removed from under the press. When no more waste could be compressed in a drum it \vas 
removed from the dolly and resealed. Compressible \vastc was baled into 55-gallon ICC 1711 
single trip steel containers in the packaging room of Building 4021. The balers were fitted with 
protective shields. behind which the operator stood at all times during the \\aste compression 
operation. Waste was separated into three main categories '"R/ /\. BcO. or SS Trace." Each 
individual drum of compressed material \vas to contain only one type of waste. Only ICC 
approved drums \vcrc used f(1r waste packaging. /\s \\ ith the non-compressible \vaste. a log \\as 
kept of the contents of each drum. The type of package. activity of contents. and surface dose 
rate was recorded. The drums were color coded according to radioactive content and surface 
dose rate. Aller all packaging \vas completed, the outside of the drums \vere decontaminated 
with steel wool. /\lconox. and water. An outside man was called to lay plastic on the packaging 
room pad outside Building 4021. The roll-up door was opened and the drums were moved out 
onto the plastic. The drums were checked f(x surface contamination. Drums found to be clean 
\vere moved onto pallets and stored in an unspecified holding area pending final processing. 
Drums found to be contaminated were sent back into the packaging room to be re-washed. 2

:; 

High and intermediate-level radioactive dry \\astes were placed into RMI-IF furnished casks. or 
shielded lead containers called pigs, by the generator. Pick-up was made at the generating 
source and transferred to the RMHF by RMHF personnel. The exteriors of the casks \\ere 
monitored at the RMHF entrance gate and moved to the temporary storage area west of Building 
4021. The surface dose rates ofthe casks were monitored individually in a low background area. 
Should the dose rate be greater than 200 mrad/hr. shielding was added to the cask. In the event 
this did not reduce the surface dose rate to less than 200 mrad/hr. the cask was removed and 
placed in a second and larger cask for the required shielding. If contaminated. the cask surface 
was decontaminated to a level less than 30 disintegrations per minute per I 00 square centimeters 
(dpm/100 cm\4 The cask \Vas then sealed with concrete and reinforcement bar according to 
specification. Transfer was made to the final storage area at the west end of the RMHF to await 
final disposition ofTsite. 5 

A number of internal Rockwell letters have been identified that provide annual summaries of 
waste volumes processed and packaged at Building 4021. According to a November 26, 1979 
letter. during fiscal year 1979, approximately 52,530 cubic feet (3.1 00.000 pounds) of 
radioactive material containing 3,558 Ci was packaged and shipped ofTsite to an approved land 
burial location. About 211 cubic feet of material had to be packed in shielded containers. In 
addition to the dry radioactive waste, 36,000 gallons of radioactive liquid waste was processed at 

1 Operating Specification for the Radioactive Materials Disposal Unit, Undated, BNA00973219. 
2 Unknown Author, Disposal of Radioactive Materials at Atomics International, Unknown Date, p. 8. 
3 Operating Specification for the Radioactive Materials Disposal Unit, Undated, BNA00973217-8. 
4 Unknown Author, Di~posal a/Radioactive Materials at Atomics International, Unknown Date, p. 9. 
5 Unknown Author, Disposal of Radioactive Materials at Atomics International, Unknown Date, p. 9. 
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the RMIIF. 1 A December I 0. 1985 letter notes that during the 1985 fiscal year. 25.179 cubic 
feet (792.345 pounds) of radioactive material containing 325.046 Ci was packaged and shipped 
offsitc to an approved land burial location. In addition to the dry radioactive waste. there were 
19.880 gallons ofradioactive liquid \\aste processed at the RMHF. 2 A December 13. 1989 letter 
states the RMHF handled 1.314 cubic feet (32.850 pounds) of dry radioactive waste. 4.220 
pounds of laundry. and 8. 760 ga lions of radioactive liquid waste.' 

RMHF Decontamination Svstems 

According to Atomics International and Rockwell International documents. the RMHF offered 
decontamination service for any item that could be cleaned safely in the Building 4021 
decontamination room. Decontamination operations included removal of surface contamination 
fl·om reusable tools and equipment. as well as from salvageable material. Some of the available 
processes were: mechanically removing contaminated parts: chemically cleaning \\ ith acids. 
caustics. emulsifiers, or other agents: mechanically abrading using sand-blasting: or steam 
cleaning. In general, small items \\ere accepted up to 25 rads per hour (rad/hr) at the surface. 
Most items could be decontaminated to the requested leveL depending on the type of surface and 
radioactive material or the degree of metal removal permissible. The decontamination of 
packages and equipment \Vas accomplished by means of several devices. including fume hoods 
and dip tanks described above. for chemical and electrolytic decontam ination.4511 

RMHF Final Storage and Disposal 

An undated Atomics International disposal document states that following decontamination and 
packaging procedures, dry and liquid radioactive wastes were transferred to a final storage area 
at the west end of the RMHF to await shipment to an Atomic Energy Commission (AEC)
licenscd vendor. such as Nuclear Engineering Company, or AEC land burial site, such as Nevada 
or ldaho.7 An Atomics International site waste management plan dated circa 1972 and an 
updated plan dated May 1974 note that the solidified sludge generated in Building 4021 was 
packaged and shipped for ultimate disposal by land burial at 13eatty. Nevada.x

9 

The RMHF waste coordinator established the shipment date of radioactive waste materials based 
upon surveillance of quantities on hand and those predicted at the facilities concerned. The 
RMHF supervisor in charge was responsible for initiating necessary shipping instructions and for 

1 Internal Correspondence from Frazier. R.S. to Mountford, L.A .. Rockwell International. Rc: Request j(n· 
Radioactit·e Material and Radiation-Producing Dn·icc User Authorization Number 106A .frJr RMDF Operation, 
November 26. 1979. 
2 Internal Correspondence from Seward, F .A. to Nagel, W.E., Rockwell International, Re: Requestj(Jr Radioacti1·e 
Material and Radiation Producing Dn·ice U1·er A uthori::ationj(Jr RM DF Operation, December I 0, 1985. 
1 

Internal Correspondence from Horton. P.H. to Nagel, W.E., Rockwell International. Re: Requcstj(Jr Radioacti1·c 
Madcrail [sic} and Radiation Producing De1'icc User A whorizationfor RMDF Operations. December 13. 1989. 
4 Operating Specification for the Radioactive Materials Disposal Unit, Undated, BNA00973193. 
5 Chapman, J.A., Radioacth·e Materials Di.1po.wl Facility Safetv Analvsis Report, Rockwell International. June 16. 
1986. pgs. 62-63. 
''Internal Correspondence from Horton, P.H. to Nagel, W.E., Rockwell International. Rc: Request for Radioacti1·e 
Maderail {~ic] and Radiation Producing Device User Authorization for RMDF Operations, December 13. 1989. 
7 

Unknown Author, Di.1posal of"Radioacti1'e Materials at Atomics International, Unknown Date, p. 9. 
R Atomics International, Site Waste Management Plan, Circa 1972, p. 2. 
'' Atomics International, Management of" AEC-Cenerated Radioactive Wastes at Atomics International, May 31, 
1974. pgs. I-2. 
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overseeing the entire disposal operation. The Atomics International quality control department 
inspected and certified the shipments. The health and safety department inspected and monitored 
each container. And a representative IJ·om the Atomics International tratTic department inspected 
the loading operations to assure correct packaging and loading techniques. 1 

A 1989 letter and 2005 historical site assessment note that preparation of wastes at the RMHF fc1r 
ultimate disposal consisted of inspection for conformance with U.S. Department of 
Transportation (DOT) specifications. \vhich in some cases required reduction of the collected 
volume by selective decontamination. rcdisposition. and repackaging of the remaining 
contaminated materials. Materials of high specific activity that exceeded DOT limits in standard 
packaging were repackaged into shielded containers. as described above. According to 
Rockwell. final packaging met or exceeded DOT specilications for packaging and shipping 
radioactive materials as specified in Title 49 of the U.S. Code of Federal Rcgulations. 2 3 

Building 4021 was originally built to pwcc~.., low-leYcl radioactive waste. 
used as a processing area for \vastes associ:ttcd \vith D&D activities at the 
Engineering Center (ETEC).4 Past activities also included radioactive 
cleaning and non-hazardous radioactive liquid waste processing." 

Aller 1988. it was 
Energy Technology 
sodium component 

On March 22. 1989. the RMHf" first received RCRA Interim Status authority t~lr the storage and 
treatment ofmixed \vastes. The maximum permitted mixed \\aste qorage at the RMHf" was 200 
cubic yards in a total of200 containers. The maximum permitted treatment \olume on an annual 
basis was 15,000 gallons or 136 cubic yards. The storage units at the RMI!F consisted of 
Building 402 L 4022. 4621 and a paved. outdoor waste storage area. A revised RCRA Part A 
application was submitted on October 24. 1997 and authorized by the California Department of 
Toxic Substance Control in an interim status authorization letter received by Boeing in 
December 1997. A Closure Plan for the RMHF that reportedly met facilit) c!osu:·e requirements 
for Interim Status Facilities was submitted in October 2006.(' 7 

According to a 1986 Rockwell document. the \enti lation and exhaust filtration systems for 
Buildings 4021 and 4022 were designed to control airborne contamination. These systems 
directed air from the outside of Building 4021 into the decontamination and packaging rooms 
and from the outside of Building 4022 into the vaults. Local air pressure was successively 
reduced at each area of higher potential contamination. According to the 1986 Rockwell 
document, the operating characteristics of the system were as follows: 

1 Unknown Author, Disposal ofRadioactin: Materials at Atomics International. Unknown Date. p. I 0. 
2 Internal Correspondence from Horton, P.H. to Nagel. W.E .. Rockwell International, Rc: Rcqucstfor Radioacti1·c 
Madcrail [l-ie} and Radiation Producing DC! 'icc User Authori:::ationj(1r RMDF Operations. December 13, 1989. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. California. Volume 2 · Area IV Site Summaries, May 2005, p. 1-39. 
4 The B~eing Company: Radi~active Materials Handling Faci!itv Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis. June I 8. 2007, p. A-1. 
5 Kneff, D. W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program Management 
Plan, PMP-00008, The Boeing Company, february 4, 2004, p. 10. 
6 Haley and Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), including 
Appendix A, October 2006. 
7 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis. June I 8, 2007. p. I. 
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• Direction of air now from areas of lower potential contamination to areas of higher 
potential contamination are maintained at all times. 

• All facility exhaust is directed through prctiltcrs and HFPA filters and released through 
the facility stack. 

• Filter replacement is performed \\hen pressure differentials across the high-eflicicncy 
filters exceed nominally 3 inches of water. with an absolute maximum of 6 inches of 
water. or when radiation levels at the surt~1ce of a plenum exceed 150 milliroentgens per 
hour (mR/h) or the flow rate is insufficient to provide proper air changes and movement. 
Pressure differentials across the exhaust S\'stem filters is monitored and recorded hv 
personnel monthly. 1 Filtration efficiency o{ the II EPA filters is measured promptly a n~r 
a change or once a year. whichever is more fi·equent. 

• A minimum of six air changes per hour is provided 111 all areas posted for airborne 
contamination. 

• Flow rates into the vaults. when any open1ng 1s made. can he maintained at nominal 
values by manual adjustment of dampers. 

• When the potential for release of contamination exists. air flow to the areas of potential!; 
greatest contamination is verified.~ 

According to the 1986 Rockwell document the most recent filter test and velocity measurements 
performed in April 1986 indicated that the filtration system was at least 99.0 percent efficient for 
particles of size 0.8 microns and larger. and the flow rate out the stack is 21,933 cfm.3 

According to a 1989 U.S. Environmental Protection Agency (EPA) report. the air emissions tl·om 
Buildings 4021 and 4022 consist primarily of surface radioactive particles resulting ll·om 
decontamination processing. packaging activities in Building 4021. and from storage and 
handling activities in Building 4022. This particulate matter contains uranium. plutonium; 
cesium-137 (Cs-137). strontium-90 (Sr-90). krypton-85 (Kr-85) and promethium-147 (Pm-147) 
as mixed fission products; and cobalt-60 (Co-60) and europium-152 (Eu-152) as activation 
products. The particulate matter in air was controlled through filtration by HEPA filters. The 
ambient air within Area IV was monitored daily by continuous collection of air particulate 
samples using a network of eight air samplers. The samples were counted for alpha and beta 
radiation following a 120 hour delay to allow for radon and thorium decay. DOE monitored the 
stacks serving Buildings 4021 and 4022. According to a DOE survey report in 1987, 99 percent 
of the ambient air alpha measurements and 64 percent of the beta measurements were below the 
method limit of detection at the time. The DOE survey report indicates that emissions from 
RMHF Buildings 4021 and 4022 were higher than the equivalent ambient air emissions shown in 
the Rockwell annual monitoring report data for 1981 through 1987. In 1987, the total 
radioactive emissions released from Buildings 4021 and 4022 was less than I percent (0.7 

1 The research team is not in possession of these monthly records. 
2 Chapman. J.A., Radioactil·e Materials Disposal Facilitv Saj(•tv Analvsis Report, Rockwell International, June 16. 
1986, pgs. 51, 53. 
1 Chapman, J.A., Radioactil'e Materials Disposal Facilitv Safety Analvsis Report, Rockwell International, June 16, 
1986, p. 58. 
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percent alpha. 0.17 percent beta) of the appropriate DOE guidelines according to the DOE survey 
rcport. 1 

According to a 1990 Rockwell air emissions report. all release points at SSFL facilities with 
significant potential for discharge of radioactive material are controlled. by the use of I-lEPA 
filter systems. to maintain public doses far below 0.1 millircms per year (mrem/yr). 
Sampling was performed to permit measurement of the releases. and these measurements 
\vere used to estimate hypothetical offsitc do-;cs. Radioactive atmospheric eftluents from 
DOE f~1cilities were limited to a continuously operated exhaust system at the RMI-IF and an 
intermittent exhaust system at Building 4059. Acwrding to Rock\\ elL "minor" locations of 
soil contamination. including the RMHF 461-1- Holdup Pond and RMIIF north sll)pe. were 
also monitored for airborne radioactivity. According to Rock.\\ell. no airborne radioactivity 
''as detected in these two locations and. therefore. they \\et-c not inc ludcd in the estimate of 
airborne exposure. Operations at the RMIIF that generate airborne radioactivity included 
decontamination of equipment. repackaging of radioactive \\aste. evaporation of 
radioactively contaminated water. and packaging of the resultant residue. These operations 
were performed inside a building. with workplace air sampling. equipped with a ventilation 
system that exhausted to the atmosphere through a Ill~ P A fi Iter system. The filters \\ere 
certi lied for efficiency prior to installation and the system \\as tested after fi Iter replacement. 
or at least annually. According to Rockwell. the RMHF pre-filters were noted to be 99.98 
percent efficient while the I-lEPA filters were noted to be 99.99 percent efficient. Annual 
quantities of radioactive contaminates at the RMIIF in 1990 arc provided in the table below. 
The 1990 Rockwell report notes that the estimated dose to the nearest resident in 1990 is less 
than 1.2 x I o-h millirems (mrem). which is below the I 0 mrem standard established by 40 
CFR 61. 2 

1990 Air Emissions from RMHF 

Radionuclide Quantity (Ci) 
Americium-241 ( Am-241) 1.0 X I()·IO 

Cesium-137 (Cs-137) 3.3 X 10 7 

Cobalt-60 (Co-60) 4.9 X 10 7 

Tritium (H-3) 1.6 X lOr. 
Plutonium-239 (Pu-239) 2.5 X 10'' 
Strontium-90 ( Sr-90) 2.9 X 10·' 

According to a 1991 DOE Tiger Team finding, although the radionuclide emissions from the 
Building 4021/4022 stack was considered to be very low. emissions from the stack had not 
undergone formal evaluation in accordance with established National Emissions Standards for 
Hazardous Air Pollutants (NESHAP) regulations. Because of this. stack monitoring according to 
NESHAP regulations was required. Although the samplers at the RMHF had the required 
continuous radiation monitors to detect sudden increases in radiation during accident situations. 
deficiencies in the radionuclide particulate sampling systems, which have been in use since 1970, 
prevented the samplers from meeting established NESHAP requirements. Examples ofthe noted 
stack sampling deficiencies included: suitability of sampling locations, number of sampling 

1 U.S. Environmental Protection Agency. Santa Susana Field Laboratory Site Report, Ventura County, California, 
Report for Congressman Elton Gallegly, July 31, 1989, p. 33. 
2 Correspondence from Rutherford, P.O., Rockwell International. to LeChevalier, R.R., U.S. Department of Energy, 
Rc: Final NESHAPs Rcportfor 1990, May 28, 1991. 
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points. and sampler design. The samplers at the RMHF were not originally designed to monitor 
the large range of particulates which could be present as a result of IlEPA filter problems. 
deposition inside the stack. or corrosion buildup in the stack. Because of the design flmvs. the 
radioactive particulate emission release rates that are supplied for modeling purposes by 
Rockwell were determined fi·om air filter samples. which are collected in a manner that may not 
be representative of actual emissions. The Tiger Team observed that the changing and handling 
of the filter samples revealed that loss of particulate matter may occur and thus air emission 
modeling may not be accurate. 1 

!\ March 1993 surveillance and maintenance program plan for SSFL surplus facilities provides 
the following minimum requirements for surveying the RMHF. 2 

RMHF Radiation and Contamination Surveys Minimum Requirements 

When Conditions 
Area Meter Surveys Smear Surveys Change 

Perimeter Fence Quarterly N/A X 

Building Walls Quarterly N/A X 

Storage Yard Quarterly N/A X 

Package Room ivlonthlv Monthly Spot Checks 
Vault (4022) Monthly Monthly X 

Dec on Room ( 4021 ) Monthly f\1onthly Spot Checks 

Building 4034 Quarterly Monthly X 
~------" 

Building 4044 Quarterly Monthly X 
--~-

Building 4621 Quarterly Monthly X 
Building 4075 Quarterly Monthly X 

Building 4665 N/A Quarterly N/A 
Laundry and Change Rooms Monthly Monthly Spot Checks 

Clean Trash Before disposed of 

Pond Perimeter Quarterly 
Air Samples 4021 and 4022 I Changed and Counted Weekly 
Stack Sample Changed and Counted Weekly 
Pond Water Sample Taken monthly or every time it rains. More often when having heavy rains 
Filter Plenums Differential Pressure Logged Monthly 

According to Boeing's 2009 site e.nvironment report. since May 2007. the decontamination and 
decommissioning operations at the RMHF have been suspended.3 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. Fifteen remembered the RMHF. Excerpts from their interviews arc 
included below. 

1 U.S. Department of Energy, Tiger Team Assessment Energy Tcclmologv Engineering Center. DOE/EH-0175, 
April 1991, pgs. 3-12-3-15. 
2 Richards, C.D. et. al,. Rockwell International Document No. ER-AN-000 I, Surveillance and Maintenance 
Program Planfor SSFL Swplus Facilities, March 1993. 
1 The Boeing Company, Site Environment Report for Calendar Year 2009, DOE Operations at The Boeing 
Company, Santa Susana Field Laboratory, Area IV, September 20 I 0. p. 2-5. 
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Interviewee 3 was an Atomics International employee from 1963 to 1999. The interviewee 
started as a fork lift operator and was promoted to be in charge of five test facilities. The 
following excerpts were pulled from the interview. 

"I transported waste material in 'pigs· [shielded lead container.\'/ to Building 64. 
and sometimes to Buildings 21 and 22. I think mz outside con/me/or took the 
waste from !hac to Beatty. NV. 1 am not sure H'lwt H'as ultimatelv done with the 
~ntste, 1 wasjust asked to mm·c it. 

Buildings 20, 21, :?2. 24. 25. 19. 59. 9, and 100 ~~·ere all hot buildings. 

Those guys in Buildings 20. 21, {/lid 22 had all the hot stuff. Ifunvonc was going 
to get any exposure those huildings are 11/zere it \Uts going to happen. 1 know 
one guy that died. 1 don't knm1· if it wusfi·om conccrfi·om vvorking a/ the site, Inti 

he used to work in Building 21 and 22. "1 

Interviewee 254 worked at the Santa Susana Field Laboratory from 1957 to 1989 and became the 
Engineer in Charge (EIC) at the RM DF. no\v known as the RMIIF. The J()llO\\ ing excerpts were 
pulled O·om the intervie\v. 

"Waste from the lfot 1"ah went into casks, which lt·ere essentiallv /cad-lined 
harrels that were sized hased on the quantity of H'oste and the radiation lc'l'cl. 
Casks were sent to the RMDF, now callr!d the RlvfHF. We held the cosks there 
until we could complete all the papenvork necessary to ship the ~mste off.\·itcj(Jr 
burial. 

I worked on the dismantling the SREfi·om 1975 to 1980. Then in 1980, 1 was sent 
to the RMDF as the E1C. We started getting rid of a lot of things at that point 
because there ~ms stuf!stored n·e1yvdzere. I worked at the RMDFfi'om 1980 to 
my retirement [in 1989}. 

As jc1r as spills go. I on~v /wvefirst-hand knoH-Iedge of one .\pill at the Hot La h. 
but I have heard ofothers. A holdup tank n·as located in the basement ofthe Hot 
Lah (Building 20). under the operating galle1y, and it had a line that came out at 
the north end of the building to a transfer tank. A tankerfi'om the RMDF would 
pump the radioactive waterfi'om the holdup tank and take it to the RMDF where 
it would be put in an evaporator and reduced to sludge before being di.\]HJsed. 
One day either the hose broke or the tank outside the Hot La!/ overflowed. I can't 
remember which exactly, during the transfer process and contaminated water 
spilled onto the m.phalt. The wphalt on the north end of the building became 
contaminated with the radioactive water. We spent quite a hit of time cleaning 
that up. We had to invent a super vacuum that used HEPAfzlters to clean up the 
contamination. We also usedfomn to help clean up. We kept cleaning until we 
brought the radiation down to aeceptahle levels [at the time ofthe incident}. That 
is another safety issue that has changed over time - the acceptable level of 

1 Interview No.3 conducted by EPA on March 16,2010. 
2 The interviewee may have been referring to the RMHF instead of the Hot Lab as this description is similar to 
Incident A0070 described below. 
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contwnination. What ~nts acceptahle then nwv not he acceptahle now I'm sure 
that incident 1ms HTitten up in an incident report. 

When I worked at the RMDF. e1·crvthing that came 111 there was alre{[(/v 
packaged Depending on exactlv hm1· it l\'as packaged and what le1•el of 
radiological contamination it had, we either fwd to repackage it. clean itfitrther, 
orjust complete tlzefinal ncces.wrv papcnmrk. Some waste at the RMDF came 
from DeSoto. hut most of it lt'OS ji-om SSFL The le1·el of radioactivity also 
dictated where the material 1ms stored al thcfaci!it_v. There ~t·ere different areas 
specified.fin· each level ofradioactivitv. Highlv rodioactivefitcl that came to the 
RMDF was stored in the RMDF Vault. The l'ault contained cells designed to hold 
fite! elements. A 50-ton crane lHmld lo11·er a cask that containedfhur orfivcfitcl 
clements onto the vaultfloor. Another nwnijiulator \l·ould then transfer one fitel 
rod and place it in one vault cell that l\'OS then topp!!d H'ith a plug. The cask 
would move to the next \'(/1/lt cc!! and !ovver the ncxtfuel element in so that each 
fitcl element ~t·as stored in its own cell. The RMDF storl!d lmstl!, hut it also 
stored items that were waiting examination in the Hot Cc!!. So some material was 
stored at RMDF until it could he examined at the Hot l~ah, and then when it \HIS 

done at the Hot Lah it 1muld come hack to the RMDF and mmit.final off.\·itc 
disposal. 

We stored a!! kinds ofchemicals at the RMDF and I don't think we did a goodjoh 
managing the chemicals in the beginning. Eventually as safety rl!gulations 
changed, they decided it wasn't a good idea to have all those chemicals sitting 
around so we started getting rid of' the chemicals. We also started using 
chemicals much more sparingly. We also stored a lot of' radioactive tools and 
equipment at the RMDF that had heen used at otherfctcilities. 

At one time they washed towels at the RMDF. This was not hot lawuhy. The 
washing fczcilizv ~vasn 't that good and hy the tim!! I got to the RMDF, they had 
gotten rid o(it. 1 But we sti 11 had I 0-20 barrels of soap !efi m•erji-om the laundrv 
facility. Eventual(v they asked us why we were keeping them around and we got 
rid of them. 

The RMDF had some spills over the years. There n·as a spill into the leach field 
that happened hef'ore my time. I only learned ahout it hecause we had a hig 
program, with a big budget, to clean up the leach field. It was going 011 while I 
was at the RMDF. but I wasn't directly involved in the clean up at the leach field 
itsell 111e people working on the cleanup had to he fit!ly dressed in protective 
clothing that was supplied by the RMDF. 

There was absolutely no on-site disposal of' radiological waste to my knowledge. 
I mentioned the spill at Building 20from the transfer tank oveljlowing, the leach 
field .spill at RMDF, and the "dip-leg tube" at SRE. 

1 This laundry facility was in Room I 00 of Building 4021, which was also used as an office and administrative area. 
The research team has not identified a time frame for laundry operations. 
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I had o couple' ojjohs that in\'Oh'C'd searching through junk !hot wos deposited in 
canyons. DC:'hris. dC'C:'!11C:'d to hC:' clean a! tfw lime', hod hC:'en di.1posed in the 
conyons and when H'c learned ahout the h(cards of ashestos I fwd the joh of 
searching through the dehris piles to get the ashestos out. This occurred when I 
H'orked at RMDF when I ~t·as fl(:'ading up D&D teams. 

In 1977 or 1978 we had a lot ofmin alii/ the holdup ponds \\·ere 0\'el/lowing. I 
H'ou/d get a phone call in the middle ofthe night that a pond alarm tt·as going off. 
lllis meonl the water lew/ of the pond tt·as getting too high. I \tmt!d fun·e to go 
up to the hill in the middle of the night and \\'e had to catch any excess It aterfrom 
the holding pond. TVe would use vt-hate1·cr \t'C fwd to catch ond nwnagc the excess 
1mtcr. including those plastic swimming pools j()f· kids. 55-gallon dmms, and 
JW111fJS. We had to catch eve1ything because the f!Fs fwd to moniior it to sec i(it 
\\·as cleon. Even though it was presumah/v clean, it \\'as rain from the sky. the 
fete! that it/(,// in areas where radiological or chemical material 1t·a.1 used meant 
lt·c had to monitor the water. !fit was clean it could go to the Rockctdmc holdup 
pond 

The R1\1DF had a 10,000 to 20,000 gallon holdup pond down to the 1•·cst, past 
Building 75. That pond had alanns and mdiation monitors on it. During the 
mins, we had to store all the excess \Hiler in 55-gallon dmms so the HPs could 
monitor it. We had a lot of drums that had to he stored in an outdoor storage 
area at the RMDF complex so they could he l'Cri/ied as clean hcj(;re heing 
released. One whole parking lot wasjit!l ofdrwns ofraimmter. "1 

Interviewee 419 retired from Rockwell International/Boeing as the Division Director for 
Environment. Health and Safety. The interviewee was a member of the Environmental Health 
and Safety group for 22 years. The following excerpts were pulled from the interview. 

"The parking lot at the RMDF drained to the RA1DF pond, ll'hich ~ms also 
radiologically monitored. 711L'I'e was a cleanup on the RMDF slope hetween the 
parking lot and the end of the property. It entailed cleanup of the parking lot, 
slope, and an adjacent leach field. After the cleanup H·as completed, asphalt 1vas 
put in place to seal any remaining contamination in place during the RMDF leach 
field clean up. The spill was the result ofa large plastic carhoy thatj{ziled. "2 

Interviewee 277 started working at SSFL in May 1975 as a technician in Building 4006 for 
Atomic International's Sodium & Component Technology Group. The interviewee was 
transferred 2 to 3 years later to work at the RMHF. The following excerpts were pulled from the 
interview. 

"Afier working for 2 or 3 years at Building 006, I was trawferred to RST's 
department at the radioactive materials disposalfacility (RMDF). 

1 Interview No. 254 conducted by DOE/EPA on July 20, 20 I 0. 
2 1nterview No. 419 conducted by DOE in 2010. 
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!here was training in rwlioactivity, respirators, rod handling, dosimetrv, and 
dress out. We 11·crc trained on ll1wt \\'C were supposed to 11·ear as 11·ell as ll1wt we 
tt·ere NOT SUJ!posed to tn'ar. To tclll'Oll the truth I tt·as Jlrcttv impressed \\·ith 
Klv!N's department (health physics). We would H'ash down the cell at the RM!!F 
and would have to tl'ear plastic rain suits. There was a hot cell at the RMHF tt·ith 
an et•aporator tt·here tn' \t'ere sometimes required to wear a respirator. We fwd 
filters frJr r([(/ioactit•e \\'aler that was generated onsite - it could come Fom the 
SRI:· decontmnination and decommissioning (D&D) or .\ometinlesfi·om DeSoto. 

Once \\'e had a spill oftmlcr at the RMHF when a tech lefi the water mnning and 
the jill lank with radioactive water in it m•erflowed onto the wphalt. It \HIS 

handled immediatelv like the charge ofthe light hrigade. !was called in {flnight 
in the rain to help t•acuum the water off the asphalt that drained to the pond a/ the 
hottom of the hill. The pond did overflow into the canyon in hem:v rains. The 
pond is no longer there- it tt·as dug out. The pond tms actually huiltfor Building 
28 - there was a drainage line direct fi'om Building 28 to the pond Nott· 
drainage water is pumped into a Baker tank, to I 7th Street and then to Silt•ernalc 
Reser\'Oir and to outfall 18. I think. lJwrc was also a septic tank and leachjield in 
the canyon to the north of the RMHF. In 1984, mayhe /985. thev jimnd 
radioactive water got into the septic svstcm; the leachfic!d was dug up and net•er 
replaced The septic tank remains hut it H-'as plugged with cement. 

(Regarding di.\po.wd of rad waste to floor drains or toilets) Unless somehodv had 
something against the company, it would only hm·e happened hy accident or 
neglect; it was never done intentionally. I do know that Buildings· 5 and 24, the 
Hot Lab, and RMHF had radioactivizy in the drains. 1 The system could easily he 
IJ/·eached. Also the !-!EPA vents were radioactive, but they would gel hlocked and 
then taken out later wizen we took the building down. 

I dug out a lot of' DOE septic tanks - a lot of them were breached and not 
proper~v demolished. .. :' 

Holding a Masters degree in Health Science with a concentration 111 Environmental and 
Occupational Health. Interviewee 269 worked at SSFL from 1992 to 2007 for Rockwell 
International's Rocketdyne division in the Environmental, Health, and Safety group doing permit 
work and performing a variety of environmental-related projects for the company. The 
following excerpts were pulled from the interview. 

"At ETEC, I provided environmental support, mostly environmental regulatmy 
intC!pretation and implementation, at the Radioactive Materials Handling 
Facility (RMHF). 

There ~vere a number of' legacy mixed and radioactive wastes at RMHF and 
technical assistance was needed. I was also responsible for the closure 

1 Building 4005 was the Uranium Carbide Fuel Pilot Plan. Building 4024 was a Systems for Nuclear Auxiliary 
Power facility. The Hot Lab was Building 4020. The RMHF consists of Building 4021 and 4022. It is not clear 
from the interview which buildings contained radioactivity in the drains. 
2 Interview No. 277 conducted by DOE in 20 I 0. 
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permittingj(JJ~ the 1/WMF (l/{cardous Waste Management Facilitv). Of/and on, 
that took 8 years to get an {/jJjJroved Closure Plan mostlv hecause of /JlSC 
delays. I \\'as responsihle jhr the permitting j(JJ· the RMHF. a RCRA Part A 
jacilitv which was authori::ed to pcrj(Jrm treatment of'mixed H'astes on-site. There 
were quantities of'mixed waste so small they were not acceptahlefor treatment hy 
t'nvirocare, so we treated them 0/11'.\'Ch·es and met the State and Federal Land 
Disposal Restriction treatment standards. 

Mr areas of responsihilirl' \\'ere the closure of the permitted units (RMIIF and 
1/IYMF), nuclearfacilit\' IJ&JJ. radioactive soils cleanup, soils and groullihmtcr 
I .. I c eanup. 

lntcrv iC\\ cc 255 worked for A tom ics I ntcrnational fi·om 1967 to 1985 as an atomic inspector and 
certified x-ray technician. The t<.)llowing excerpt was pulled from the intervinv. 

·Building 4021 and 4022 had outside drainage svstcms, most likelyfiJJ· handling 
rainwater. They did not e.\jJCc! the wata to hm·e radioactivity, hut they 
monitored those svstemsjust in case. ":c 

lntervic\\CC 223 started working for Atomics International in 1965 at the RMHF. The following 
excerpts were pulled from the intervie\\. 

"The RMDF was f(JJ· disposal of lm1·-ln•el radiological waste, which processed 
liquid and solid waste. There was no dumping at RMDF or in Area 4, all 
radiological waste was lzauledfiJr di.ljwsal at Beatty, NV This was overseen by 
safety engineers. Some liquid had \'ely low radiation so it 1vas taken to DeSoto 
fc)l· di.IJHJ.wl to the sewage svstem. I was there for approximately a year hefi:Jre 
h<'ing laid off,' and was less than a year later tms hack at the RMDF hut ~mrking 
at tile SRE to revamp and modiji1 the .1ystem, which was a three month 
wsignmen t. 

We fwd lots o{safety classes there, infctct, I was Safety Man for many years. We 
did weekly and month~y checks ofthe.fctci/itics, equipment and people, which was 
logged and reported. I kept logs ·while at RMDF when processing liquid waste, 
such as temperature readings, numher ol barrels processed. etc. The safety 
engineers impected the areas. " 3 

Starting as an electrician and eventually becoming the supervisor, Interviewee 203 started 
working for Atomics International at SSFL in 1976. The following excerpt was pulled from that 
interview. 

"Regarding radiological contamination, I knew that it was found downstream ol 
the SRE, near the RMHF. 1l1e contaminated soil was removed and taken to 
Hanford for disposal. The cleanup occurred in the mid-1970s, and the soil was 

1 Interview No. 269 conducted by DOE in 20 I 0. 
2 Interview No. 255 conducted by DOE and EPA on July 9, 20 I 0. 
1 Interview No. 223 conducted by DOE in 2010. 
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tested j(JIImving the remediation to en.wrc that it \\'US clean. I did not do the 
actual clean up. hut \HIS im•olved in a supen·i.wrv role. " 1 

Starting as a fireman at Santa Susana. Interviewee 155 \\as eventually transferred to the 
Radiation Safety Department (llealth Physics) to work as a monitor. The following excerpts 
\\ c1-c pulled fi·om the interview. 

"When I 1ms the liP at the HMDF I ll'ould sun·ev the casks and sign off on the 
shipper and S/11'\'Cl' the truck dri1•ers cuh. llzere \H'I'e nwyhe a couple of' 
shipments a week. llzere \\'ercn 't a lot ofaccidenls on Woolsev Canvon Road- if 
there \\'ere. we didn't hear a/)(J/f/ them. ":' 

lntcrvie\vec 117 started \Vorking at Santa Susana 111 1957 as a chemical research engineer. The 
following excerpt was pulled from the intcrvie\v. 

"I received 14 roentgens (REM) ofexposure during the early years. There was a 
lot of radiation waste earlv on. the most rw!ioactil'C' of H1zich was packaged in 
one-gallon paint C(/11.\'. Some of them required shielding. The RMDF handled the 
I . I .. ' ( zsposa . · 

Interviewee I 07 worked for Atomics International fl·om 1961 to 1973 as an engmeer at the 
SNAP 2. SNAP I 0/1 OA. SSER. and STIR programs. The f()llowing excerpt was pulled from the 
interview. 

"Radiological waste, including contaminated clothing. was disposed at the 
RMDU in 55-gallon drums. Initially, these drums were taken out to sea and 
dumped, hut that practicefell out offavor and after that all wastefi·om the RMDU 
was sent to Idaho for di.\jJOsal4 I am not aware of any Area IV waste di.,posal on 
site. When projects were shut down, uranium and plutonium were transported to 
ldahofor di.\po.mf. Beatzv, NC\'(1(/a was also considered as a di.1posal location. " 5 

As manager of Atomic International's Engineering Department lor System and Test. Interviewee 
I 0 I managed Buildings 4133. 4005. 4006. and 4023. as well as some inactive buildings. The 
following excerpts were pulled from the interview. 

"One of' the projects I •vorked on used molten salts, heated to 900 degrees 
centigrade. to convert potential hazardous 1\'aste chemicals to non-hazardous 
molecules. which ~t·e did effective~y. We also developed a process for treating 
mixed wastes. which would he oil and radiological mixed waste, for which HJe 
~·vere granted a Small Scale Feasibility Study permit hy the EPA andjlmded by the 

1 Interview No. 203 conducted by DOE in 20 I 0. 
2 1nterview No. 155 conducted by DOE in 2010. 
1 

Interview No. 117 conducted by DOE in 20 I 0. 
4 The Marine Protection. Research, and Sanctuaries Act of 1972, codified in 33 U.S.C. §§ 1401 - 1445 and 16 
U.S. C. §§ 143 I -1445 was enacted to "prevent or strictly limit the dumping into ocean waters of any material which 
would adversely affect human health. welfare, or amenities. or the marine environment, ecological systems, or 
economic potentialities." 33 U.S.C. § 140 I (b). This law effectively ended the dumping of radioactive waste into the 
ocean. 
5 Interview No. 107 conducted by DOE and EPA on July 6, 2010. 
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DOE. lf'e H·ere successjit! in demonstrating the technologv. tt'hich we operated at 
the RA1LJF/(Jr approxinwtelv ten H'eeks. The hvdrocarhons ll'ere \'0/atili::.ed as 
co, a/UI 11:'0 and the salt. \\·hen cooled dmm. \\'as hauled mmv as radiological 
tt·ostefi:lr disposal in a licensedfacility. " 1 

lntervie\\ee 90 started working for Atomics International in April 1955 eventually becoming 
Supervisor of the Santa Susana llealth Physics Unit. The following excerpt was pulled from the 
interv ie\\. 

",)'odium-24 and other contmninants were hard to keep contained during 
111•1\'ement of components into and out of the reactor, and H'e had contamination 
prohlems fi'om ti11zc to time. Wastes fi'mn the SRI:' C\'entuallv \\.·ent to the 
Radioactil•e A1arcriols Disposal Facilitv that H'({S located tt·es/ of the SRE. I am 
no/ mmre ofonJ' intentional di.\j)(}sal ofradioacri,·c ll'as/e to the environment hut 
there \\'ere accidcn/.1. ":' 

From January 1987 LJ i'vlarch 1999. Interviewee 7 \\Orkcd as a Quality Engineer for 
Rocketdyne/Boeing. The fo!i.Jwing excerpts were pulled from the interview. 

"DOE was tearing down huildings in Area IV, clearing them out, packaging 
things in hoxes. So I perfhrmed quality auditing of the ha::.ardous waste 
packaging on the hili. I v.·orked out of'the Radiot~cti\'(' Afaterial Handling Facility 
(RMI!F) as the q:wli(V auditor of lucardous wasre material. The boxes of' 
m"terial were hig. approximately three feet square. l'vfv job was to verify that 
what they were taking out of the buildings and putting in the boxes was correctly 
stated in their documentation. The hoxes had identification numhersfor tracking 
and I made sure that the hox ID and contents matched the shipping 
documentation and qualitr control records. Our office was in the RMHF, but 
wlwt I think was Building Y ww an open-ended huilding with on~v a rooj.'3 That's 
where I was checking the hoxcs. There were rmL\' of' hoxes pi led up on top of' 
each other. I had to go up and dmn1 the aisles. and C/'{tH1 around to find the 
correct hoxes. I didn't have to H'C{tr any protectin' clothing. hut I did wear a film 
badge. 

Boxes were piled in the open-ended storage building. what I think is Building 9, 
west of' the RMHF and the enclosed building attached to Building 9. There H'as 

also another building across the street that held boxes. 4 I am not exactly sure o( 
the lmilding nwnhers. But when I was auditing at RMHF. I was actually working 
out offour buildings, the RMHF, Building 9, the lmilding ne.'.:t to Building Y, and 
the building across the street. A little ~vest of these RMH F buildings was a burn 
pit. I didn't have anything to do with the burn pit, but I could see it while I was in 

1 Interview No. 101 conducted by DOE in 2010. 
2 Interview No. 90 conducted by DOE in 20 I 0. 
3 The references to Building 9 appear to be Building 4075 based on the building description and location on the 
SSFL site map. 
4 This building appeared to be Building 4621 based on the SSFL site map. 
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the RMJ-/F area. I could see smoke Fmn the hum pit. I don't knmt· H-lwt !her 
1rerc' hurning, hut sometimes H·e could see smoke. 1 

Anvone lt'ho 1mrked at Rockctdvne could get up on the hill. They had guards at 
the gate. hut all vou had to do was show vour Rockctdvne hadgc and once vou 
were in there vou lt·crcfi·cc to go to your destination. I was in and out of a j(•tt· 
lmildings j(Jr wtrious meetings or to check on parts, hut I spent most of nzv time 
(ts.wciated H'ith the RMI IF area and adjacent huildings. ":: 

Interviewee 222 worked for Atomics International fi·om 1967 to 1988 as a Subcontractor 
Administrator and Procurement Manager. The following excerpt was pulled ll·om the interview. 

"The mdiological 11·aste 11·as either hauled of/site hy a suhcontractor. (m·ersccn 
hv a different Suhcontmct Administratm). or it 1vas taken to [sic} Fmn the site 
m·er to the RMDF. The RMDF ~t·mt!d seem like the most likeZv place ll'lzcrc 
possihle radiological contmnination lnm/d he located" 3 

Radiological Incident Reports: There have been several incidents associated \vith Building 
4021 that could have resulted in a release to the environment. The follmving table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
follmving the table. when available. Summaries of all available incident reports are provided 1n 
Attachment A. 

Building 4021 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0348 311611960 Decon RM Mixed Fission A Boiling Decon Solution Foamed 

Product Over And Spread Contamination In 
Decon Rm. 

A0336 12/21/1960 Decon RM Glove Box And Be-Contaminated 
Cutoff Wheel Separation Caused Floor 
Contamination. 

AOOI7 611211962 RMDF Decon RM Mixed Fission SRE Sodium Pipe For Dec(m Exhibited 
Product High Dose Rates And Airborne 

Activity. 
A0019 I 0/30/1962 Decon RM T021 Mixed Fission Employee Failed To \\'ear Prescribed 

Product Respiratory Equipment. 
A0408 6/10/1964 BLDG 21 Decon Mixed Fission R/ A Sodium Covered Moderator Can 

Product Being Disassembled Exploded And 
Burned. 

A0413 7/21/1964 BLDG 21 Decon Mixed Fission RMDF Decon RM Moderator Can 
Product Cleaning Resulted In Sodium Fire And 

Explosion. 

1 The research team thinks Interviewee 7 is speaking about the Sodium Burn Pit. However, the research team thinks 
the Sodium Burn Pit is more than "'a little west" of the RMHF. The high elevation of the RMHF complex allows 
someone working in the area to see smoke from a distance. The research team does not think there is any other burn 
pit between the RMHF and the Building 4886 area known as the Sodium Burn Pit. The Sodium Burn Pit is 
discussed in the HSA-8 technical memorandum. 
2 Interview No. 7 conducted by EPA on August 31, 20 I 0. 
1 Interview No. 222 conducted by DOE in 20 I 0. 
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Building 4021 Incident Report Summary (concluded) 

-- --· - -- ---·~--·----·----

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0448 12/22/1964 North ofT021 Mixed Fission Heat Exchanger Bell Leaked Water 

Product Onto Ground \Vhilc Bein~ \loved. 

A0297 11 /JJiJ 966 T021 Evaporator Mixed Fission Filters Plugged And Coll~1psed \Vhen 
Product "Water" Evaporator Pan Cau!.'.ht Fire. 

A0387 6 126/1968 Decem Room A Fire Started During PriP!ar) Sodium 
Draining Fron: A Hallam 1 hrottle 
Valve. 

A0388 IOi\J/1974 Evaporator R\1 RldDF Evaporator Fire In Bldg 21. 

A0070 5 122/1978 RIA Tank Area f\1ixed Fission Sump Pump Failure Alicl\\ed R 1A 
Product Liquid To Overflow Into Yard. 

A0558 JOII.\/1978 RMDF Decon R\1 I Lmplo;ee Contaminated Previous Cut. 

--
A0559 I 0/101 1979 RMDF Decem Rf\1 !Vlixed Fission Splashed R ;\ Water Contaminated 

Product Ln,pio;ee ;\nd Subsequent!) His Film 
B<id"C. 

----~ -·-------·- -- --~---------------------------

A0080 I /9/1980 RMDF & Drainage Mixed Fission \\akr !lose Broke Over!iliing R1,\ 

Product ~ \\·ask Tank And Drai.1ed 1 u 28 Pond. -- ------ ----------
A0243 2/29/1980 T02 I Sump Pump Lmplo)CC Became Cnntaminatcd 

\\urkin". on R/ A Sump Pump 

i\0566 12/4/1981 RMDF Decon Rf\1 Mixed Fissicm Bucket Overfilled With R1 A Liquid 
Product Sjlillin". Into Drum. 

--

AOI80 11/9/1987 Decon RM 021 Mixed Fission v..:aste Packaging Generated High 
Product Airborne Activity When Item Was 

Dropped. 
A0179 11118/1987 Decon Rf\1 021 Mixed Fission Escorted Worker Entered 

Product Contaminakd Area Before He Could 
Be Stopped. 

A0208 8/9/1990 Decon RM 021 !\1ixed Fission Con,aminated PO\\ .:I" Tool Cut Finger 
Product During SiLe Reducing R 1A 'v\'aste. 

A0211 11/15/1990 Decon RM 021 Ce-144 Exit~·vey Revealed Con:aminatit~-;--
On En.u~e Shorts. 

A0266 2/14/1991 Exhaust Fan R'A Exhaust Blower Failure Caused 
Alarm. 

A0580 8/6/1993 RMDF Laundry RM Employee \Vorked In Controlled Area 
\Vithout Permission. 

A0655 10/12/1994 RMDF T021 PK RM Cs-137 Cs-137 & Co-60 Contamination Of-~ 
Personnel Shoes 

A0680 10/3/1997 I >ower Park I ,ot State Found 4 Blocks Over The Limit 
100-120 Cpm Fixed Contamination 

A0671 1 II 0/1997 Decon Room Fixed R/ A Contamination On 
Individual's Personal Shoe 

• On June I 0, 1964, personnel were attempting to disassemble a moderator can lor 
disposal. There was a reaction of the sodium that caused an explosion and fire. 
Contaminated smoke resulted in an average beta gamma contamination level of 4.5 x I 06 

dpm/1 00 cm2
• The incident report indicated that sodium sparks were blown 

approximately 25 feet searing plastic on the floor and red-line clothing worn by 
personnel. The fire was extinguished with calcium carbonate. Personnel received 
contamination in the nose (60 dpm beta gamma) as a result of opening the door of the 
decontamination room immediately after the explosion and inhaling the smoke. After the 
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smoke had cleared from the room, personnel drove a fork lilt into the room to push the 
moderator can back into the storage can. The incident report indicated that the moderator 
can covered with sodium had a radiation level on a section of the can of 50 rad/hr. 
including mixed fission products. The incident report did not provide additional 
information to indicate whether there were any releases of contaminated air to the 
atmosphere. whether the surfaces in the decontamination room became contaminated and 
required decontamination. or how the moderator can \\as handled after being placed in 
the storage can (A0408). 1 

• On July 21. 1964, while washing out an empty moderator storage can, a sodium reaction 
caused an explosion and fire. The explosion and tire were reported to have been confined 
to the inside of the storage can and were smothered with calcium carbonate. Continuous 
air monitoring reportedly indicated no increase in airborne contamination during the 
incident. The incident report stated that an air sample taken 75 minutes following the 
incident indicated airborne concentrations of 3.2 x I o·ll microcuries per cubic centimeter 
(~tC/cc) alpha and 1.2 x I o· 10 ~tC/cc beta gamma. Nose swipes of the personnel involved 
indicated no detectable contamination (A0413).~ 

• On December 22. 1964. a component fl·om the SRE was taken to Building 4021 for 
decontamination. 3 According to the incident report. while transferring the component 
fl·om a storage area to the decontamination room. rain water contained under plastic 
covering spilled on the pad and asphalt in back of the decontamination room resulting in 
the contamination ofthe pad. asphalt. forklift. and a pallet. The maximum contamination 
measured was 7,000 dpm/ I 00 em~ with a radiation level of 6 mrad/hr from the asphalt.4 

At the time of the incident report, the asphalt and the pad were being cleaned "without 
significant progress." The incident report did not elaborate on how the area was being 
cleaned or if the area had been successfully cleaned. The forklift was cleaned to 30 
dpm/1 00 em~ and the pallet was discarded as contaminated waste. although the incident 
report did not provide information to indicate how or to where the pallet was discarded. 

Investigation of the incident had determined that the plastic covering for the SRE 
component was contaminated to a level of 2.000 dpm. In addition. the single plastic 
covering had a number of rips and tears from which the contamination was spread by the 
entrance of rain water. The incident report noted that it was unknown whether or not the 
item was in the reported condition upon receipt to the RMHF or if it was damaged at the 
RMHF. It could not be determined from the incident report where the item was stored 
prior to decontamination as the incident report identifies the area only as a ''storage area." 
Given that rain water had infiltrated the plastic covering of the SRE component, it is 
assumed this storage area was located exterior to Building 4021 (A0448). 5 

1 Young. L.N ., Atomics International Internal Correspondence, Re: Incident Report Building 21-Decontamination 
Room. June 6. 1964, J unc 17, 1964. 
c Young, L.N., Atomics International Internal Correspondence, Re: Incident Report. Building 021, Decontamination 
Room, Julv 21, 1964, July 22, 1964. 
'The incident report and the Boeing incidents database identified the component as a '"heat exchanger bell." 
~ A 2005 historical site assessment indicated a maximum contamination level of 2.000 dpm/1 00 cmc for this 
incident. It is unclear from the source document whether the level of contamination was 2,000 dpm/1 00 cmc or 
7,000 dpm/100 cm2

• 
5 Young, L.N., Atomics International Internal Correspondence, Re: Incident Report, North Side Building 021, 
December 22, 1964, January 18, 1965. 
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• On November II. 1966. a water evaporator pan caught fire. Upon arrival to the building. 
smoke was observed to be emanating thm1 Building 4021 though all the openings. 
including doors. ventilators. and stack. A portable air sample was placed in the smoke 
just outside Building 4021. and the Rocketdyne weather station was contacted to obtain 
wind direction information. This information was not available. however, because the 
Rocketdyne anemometer \vas inoperative at the time. Visual inspection observed the 
smoke to be moving in a southeasterly direction and it was recommended that ventilation 
be turned ofT in Buildings 4036 and 4037. Rocketd;ne personnel monitored the smoke. 
office areas and building walls \\ith a GM portable survey instrument and detected no 
r~:diation levels above "normal background" as reported by Rockctdyne. 

T!1c tire was contained approximately I 0 minutes foliO\\ ing the initial alarm. ;\ fireman 
entered the attic or Building 4021 to inspect the duct\\ork of the building and reported no 
unusual conditions except for residual smoke. /\n employee reported to the scene to 
perform radiation and contamination ~ti:·\ C) s of<!! I equipment and trucks in the area. 

Investigation of the incidc1;t dctcrmi1:cd that the tire occurred in the east evaporator in the 
packaging room (lf Building 4021. The fire was caused by the "apparent ignition by 
radiant heaters of wax floating on the liquid undergoing evaporation." All firemen \vere 
checked for contamination and it was determined that con~Llmination v,as limited to shoes 
at levels of up to I mrad/hr. These were decontaminated and returned. Some personnel 
had hand contami:1::!tion of up to 0.54 mrad/hr. which \\C!'C successfully decontaminated 
to l~ss than 30 dpm/1 00 cm2 beta gam:11ct. Bioassay samples indicated no evidence of 
inhalation of radioactive material. Environmental sampling. including air sampling 
showed concentrations of 6 x I 0~ 10 uCi/cc beta gamma. Fire trucks. "MSA equipment," 
fire bottles. a!1d office areas were also surveyed and had measurements ranging from less 
than 50 dpm'l 00 cm2 to less than 500 dpm/1 00 cm2 beta gamma. 

The incident report concluded that ali areas, vehicles. and equipment were successfully 
decontaminated to less than 30 dpm/ I 00 cm2 beta gamma. The report also summarized 
that no internal or e:~ternal personnel exposure resulted and .. no significant release of 
radioactive materials occurred'' (A0297). 1 

• On June 26, 1968. a sodium fire occurred at the RMHF. According to the incident report, 
a Hallam reactor primary system throttle sodium valve, Valve #303. was being emptied 
of sodium in front of the south roll-up door of Room I 05 of Building 4021. when the 
sodium caught fire. The heating and draining process consisted of wrapping the valve 
with strip heaters, heating the valve under controlled conditions. and allowing the liquid 
sodium to drain into a pan containing calcium carbonate. n.-1 
During the course of draining Valve #303, small tires occurred as the sodium drained into 
the pan. Two technicians extinguished the fires with calcium carbonate; however, the 

1 Clow, H.E., Atomics International Internal Correspondence, Subject: Fire Alarm. Bldg 021, November 15, 1966. 
2 Mooers, A.R., Atomics International Internal Correspondence, Subject: Sodium Fire at the RMDF, July I 0, 1968. 
3 Tschaeche, A.N., Atomics International Internal Correspondence, Subject: Sodium Fire at SS-021 on June 26. 
1968, July 2, 1968. 
4 Corning, F.E., Memorandum, Sodium Fire, Building #022. Santa Susana, June 26, 1968. The building number is 
incorrectly identified on this June 26, 1968 memorandum subject line. The content of the memorandum indicates 
the fire occurred on the south side of Building 4021. 
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small fires merged into one large fire in the pan and could not be controlled\\ ith calcium 
carbonate. The volume of the sodium that had been drained into the pan \\as estimated to 
be approximately 15 gallons. Control of the fire was achieved with an 1\nsul Net-L-X 
extinguisher and calcium carbonate. Upon receiving ··HSRS" approvaL staiT removed 
the pan containing the so~i~m and fire-lighting chemicals to the ··dangerous chemicals 
disposal pit for burning." 1

·-··' 

The incident report indicated that two high-volume air samples were taken during the lire 
and included a five-minute sampled and a 30-minute sample. Both samples \\ere placed 
in the path of the smoke cloud. According to Atomics InternationaL each sample showed 
a concentration of approximately 2.6 x I o- 10 microcurie per cubic centimeter (~tCi/ce). 
The samples were recounted aller 48 hours and were reported to have a count rate of less 
than background. The regulatory limit for occupational exposure in 1968 was reported to 
b () . I()-') c··; ~-".~' e X 11 ICC. 

Additionally. the ventilation systems in Buildings 4036/4037 and 4027 were shut down 
since the smoke cloud was moving in the direction ofthose buildings. Nasal smears and 
clothing surveys were made of all personnel involved in controlling the fire. In addition. 
smear and radiation surveys were made of the areas located in the path of the smoke 
cloud and ofthe general fire area. The incident report reported the measurements to be at 
background. The regulatory limit for insoluble sodium-22 was reported to be 3 x l(r

1
(
1 

~tCi/ec at the time of the incident (A0387).n<J 

• A tire occurred in the evaporator area of Building 4021 on October 31. 1974. The 
evaporator system in the building consisted of an angle iron frame, a stainless steel tank. 
a tank cover. and two independently controlled gas burners. Limited information is 
available regarding the actual fire; however. a summary of the damage indicated that the 
fire damaged the high voltage ignition wire on each burner and the flame detectors. In 
addition. the aluminum removable section of the tank cover melted, and the ignition 
transformer on one burner was damaged by the water that was used to hose down the area 

1 Mooers. A.R .. Atomics International Internal Correspondence. Subject: Sodium Fire at the RivfDF. July I 0. 1968. 
2 Tschaeche, A.N .. Atomics International Internal Correspondence. Subject: Sodium Fire at SS-021 on June 26. 
1968, July 2. 1968. 
1 Corning. F.E., Memorandum. Sodium Fire, Building #022. Santa Susana, June 26, 1968. The building number is 
incorrectly identified on this June 26, 1968 memorandum subject line. The content of the memorandum indicates 
the fire occurred on the south side of Building 4021. 
4 Mooers, A.R., Atomics International Internal Correspondence, Subject: Sodium Fire at the RMDF, July I 0, 1968. 
5 Tschaeche. A .N ., Atomics International Internal Correspondence, Subject: Sodium Fire at SS-02 I on June 26. 
1968. July 2. 1968. 
6 Corning, F.E., Memorandum. Sodium Fire, Building #022. Santa Susana. June 26. 1968. The building number is 
incorrectly identified on this June 26. 1968 memorandum subject line. The content of the memorandum indicates 
the fire occurred on the south side of Building 4021. 
7 Mooers, A.R .. Atomics International Internal Correspondence, Subject: Sodium Fire at the RMDF, July I 0, 1968. 
s Tschaeche. A.N., Atomics International Internal Correspondence, Subject: Sodium Fire at SS-021 on June 26. 
1968, July 2, 1968. 
9 Corning. F.E., Memorandum. Sodium Fire, Building #022, Santa Susana, June 26, 1968. The building number is 
incorrectly identified on this June 26, 1968 memorandum subject line. The content of the memorandum indicates 
the fire occurred on the south side of Building 4021. 
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following the fire. Additional information regarding the type or cause of the tire could 
not be located in available documents (A0388). 1 

• On May 22. 1978. a sump pump at Building 4021 stopped working and contaminated 
liquid flowed out of a 5.000-gallon radioactive liquid holdup tank. Approximately 40 to 
50 gallons of water contaminated with mixed fission products ran through a break in the 
asphalt dike contaminating asphalt and eight tires from a trailer parked on the asphalt. 
The contaminated water ran about 40 yards \vest and south ofthe dike and ranged from 2 
feet to I 0 feet in width. The \\et area \\as covered with Pell-A-Cell absorbent. which \vas 
later picked up with shovels and put into 55-gallon drums. Foam was also applied and 
vacuumed up for further cleanup. 

Smear samples were taken of the foamed and vacuumed area the following da). Five 
smears showed contamination ranging from I 08 dpm/1 00 cnY:' to 356 dpm/1 00 cm2

. 

These smears were all \Vithin an area of 15 feet ti·om the holdup tank enclosure tence. 
This area was foamed and vacuumed again. Firteen additional smears were taken of this 
area and the results were all less than I 00 dpmil 00 em\ 
As indicated above. the tires of a trailer parked in the contaminated area also became 
contaminated. Contamination ranged fl·om 59 dpn:!l 00 cm2 to 60 I dpm/1 00 cm 2

. The 
tires were reported to have been cleaned to less than 50 dpm/ I 00 cm2 and the trailer ''as 
removed fl·om the area. The trailer was reported to have belonged to an "outside 
contractor." 

An additional survey was performed using a PUG with a shielded Eberline I-IP-21 0 
probe, and direct readings observed by the instrument ranged f!·om 20.000 counts per 
minute ( cpm) to 45.000 cpm.2 Background reading this area v. ere approximately 4,000 
cpm. As a result of the high readings. on May 30. 1978. the contaminated areas \vere 
foamed with "Ammoniated Turco Meteor All Purpose Water Emulsion Cleaner" and 
scrubbed with a stifT bristle brush and vacuumed. Reading \'.ith the PUG and I-IP-210 
probe showed no significant change. and on June I. 1978. the contaminated area was 
covered with "Midwest's Z-40 Floor and Road Seal Emulsion" to fix any possible loose 
contamination. The incident report did not indicate any additional surveys and did not 
provide any figures to show the extent of contamination and the location of the trailer 
(A0070).3 

A follow up to the incident noted that during the "Great Rain of '78" there was great 
difficulty in handling the amounts of contaminated water generated at several facilities. 
The 5,000-gallon radioactive liquid storage tank was surrounded by a security fence and 
low berm, but was unprotected from weather. Rain poured off the Building 4021 roof 
and fell directly into the holdup sump and was automatically pumped to the holdup tank. 
To prevent rainwater from filling the holdup tank. the berm was broken to allow the 
water to drain out. However, because the berm and sump pit were the only protection 

1 Gutierrez, E.P., Rockwell International Internal Letter, Subject: Evaporator Fire incident. Bldg 021, November 8, 
1974. 
2 

A PUG is a radiation survey instrument made by Technical Associates, which has been developing radiation 
detection equipment since 1946. 
3 Bradbury, S.M, Rockwell International Internal Correspondence, Re: Sump Overflow in the 5,000-Gal Holdup 
Tank Enclosure at the RMDF, June 7, 1978. 
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against release of water from overflmv and leakage. a \\ ork order to repair the berm was 
issued soon after the end of the rains. The work order was not completed in time to 
prevent the incident. The berm and sump pit. \\hen empty. provided retention capacity 
for about 2.000 to 3.000 gallons of \\ater. The 5.000-gallon holdup tank usually 
contained 3.000 to 5.000 gallons of water. Thus. the area did not provide enough 
protection against total release of the holdup contents. The radiation exposure rate at the 
fence around the tank averaged 50 mR/hr. but because of the large size of the tank. 
radiation exposure extends "significantly" beyond the enclosure. The incident follow up 
letter notes that these problems and potential hazards could be eliminated by construction 
of a concrete block wall enclosing the tank with a weather tight rooC It also states that 
there have been "many bad experiences \\ ith contaminated water at Santa Susana" and 
the facility must be upgraded to prevent future incidents. 1 

• On January 9. 1980. a water hose broke and caused the 5.000-gallon radioactive liquid 
storage tank to overflow at Building 4021 and drain to the RMHF 4614 Holdup Pond. 
The leak was discovered by RMHF personnel located outside the RMHF perimeter fence 
who noticed liquid running out the top of the storage tank. The source was found to be 
coming from the decontamination room of Building 4021 and the water was shut off 
According to the incident report. the excess water was a result of an employee neglecting 
to turn off the water hose at the valve. The hose was used with a spray nozzle for rinsing 
during decontamination operations in the decontamination room of Building 4021. The 
incident report stated that although the nozzle was shut ofl the excess pressure caused 
the hose to break. causing the tank to fill and overflow. This incident resulted in the 
release of approximately I 00 gallons of liquid containing 0.0 I microcuries (~JCi) of 
mixed fission products and caused the contamination of approximately 2,500 square feet 
of asphalt paving and an accumulation of about 3.000 gallons of contaminated liquid with 
I 00 gallons being released. According to the incident report. the loss occurred because 
the asphalt berm that should have contained the contaminated spill leaked and permitted 
the contaminated liquid to spread over a sizeable area. This spill is depicted on Plate 1. 

Heavy rain prior to the spill and during the cleanup operations resulted in a significant 
increase in the decontamination etlort. Runoff from the rainfall contributed to a major 
increase in the amount of contaminated water that was collected first in the "RMHF 
radioactive pond" and then transferred to holdup tanks in the RMHF. The incident report 
indicated that the tank that overflowed and released the contamination liquid was taken 
out of service and that all future radioactive water was being stored in an underground 
tank with complete retention of any overflow or spill. The incident report did not provide 
information to indicate how the atlected areas were cleaned or to what levels they were 
cleaned (A0080).2 

• In 1986, during the third week of the third quarter electric power to the HEPA filtered 
exhaust blower for the decontamination and packaging rooms was inadvertently left off 
after a test and the exhaust system was inoperative for an unknown period of time. Air 

1 Internal Correspondence from Tuttle, R.J. to Breese, L.S. and Walter, J.H., Rockwell International, Re: RMDF 
Liquid RIA Waste Holdup Tank, July 27, I 978. 
c Bradbury, S.M., Rockwell International Internal Correspondence, Re: Radiological Safety Incident Report, RMDF. 
January 9, /980, April9, 1980. 
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sampling data showed that radioactive contamination migrated across the 
decontamination room and into the packaging room.

1 

• On October 3. 1997. four concrete blocks in the lower RMHF parking lot were 
discovered to have small areas. less than I foot square. of fixed contamination ranging 
fl·om I 00 to 800 cpm. The concrete blocks ''ere decontaminated. resurveyed. and 
released without radiological restrictions (A0680).~ 

Current Use: Building 4021 is standing as of 20 I I. hut is no longer in use. According to 
Boeing. Building 4021 became inactive in 2007 and all equipment was removed from the 
building. Radioactive equipment and tools were removed. packaged and shipped for disposal. 
The interior surfaces were painted to fix loose contamination and the \\atcr and electrical utilities 
were severed. The IIEPA-filtered exhaust system ducting in the attic remains intact. The 
permitted mixed waste treatment units arc currently stored onsitc until the facility undergoes 
closure.' Site visit documentation from 2009 provides a n.:ccnt look at the Building 4021 rooms 
and appurtenances. The office/former laundry room has staining on the linoleum floor. It ''as 
not clear is the staining was laundry related. The flx1r \\as generally int<!CL with some 
degradation. The condition of the concrete underneath could not he determined. The sinks. 
toilets. and showers in the hot and cold change rooms "ere removed with concrete patches 
indicating their former locations. The drains were inactive and backfilled.4 

As of July 27, 20 II. Boeing notes that there is no storage of radioactive waste in Building 4021. 
llowever. the inside floor and walls arc contaminated a!~d under fixative paint. the upstream 
HEPA ventilation ducting in Building 4021 and bet\\ecn Building 4021 and Building 4022 IS 

highly contaminated, and areas under the floor drain lines are highly contaminated. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Releasc(s): 

• 1981 Rockwell Environmental Suney. In 1981. a preliminary survey was conducted to 
support RMHF decommissioning. Lovv levels of fi:\ed and removable contamination 
were found in portions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north, west. 
and south fence perimeters. Thirty-seven locations \\ere identified for sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to 1,142.92 pCi/g. The soil activity at 12 inches deep ranged 
from 19.86 to I 04.00 pCi/g. Sample results surrounding Building 4021 are described in 
the table below. Boeing-stated background levels ranged from 20 to 30 pCi/g gross beta 
activity. Soil and asphalt sampling and radiological surveys identified eight areas with 
elevated radiological activity at the RMHF, including an area west of Building 4021. See 

1 Internal Correspondence from Moore. J.D. to Remley, M.E., Rockwell International. Re: Quarterlv Review olthc 
RMDF for Radiation Safety, Third Calendar Quarter. 1986, December 15, I 986. 
2 Deschamps. R., The Boeing Company Internal Correspondence, Re: Incident Report No. A0680, October 20, I 997. 
1 Correspondence from Chell, M., MWH. to Waite, P., Boeing, Re: Questionsfor Paul Waite Regarding RMHF Site 
History (Discussion took place via email during March 2009), March I 6, 2009. 
4 MWH, Group 7-Northern Portion ol Area IV RCRA Facility Investigation Report. Santa Susana Field Laboratory. 
Ventura Cozm(v. California. Volume II RFI Site Reports. Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009, p. Attachment C-4. 
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Figure 2.1u for a more specific depiction of the sampling locations and Plate I for the 
location of contaminated areas. 1 

=' 
3 

1981 Soil Sample Analysis Results 

Sample Location 
Surface Activity Subsurface Activity 

(pCi/g) (pCi/g) 
l\o11h of Building 4021 27.25 30.90 

--"-
South of Building 4021 21.85 35.16 
West of Building 4021 100.86 82.94 
\\'est of 8uilding 4021 LI42.92 93.11 

... 

• 1983 Sewer, Septic, and Drain Line Removal Procedm·e. ;\ 1983 Rockwell plan 
discusses procedures for the removal of the abandoned se\\er lines. drain lines. and septic 
tank located behind the north side of Building 4021. These items \\ere abandoned in 
place after Building 4021 was connected to the central sanitary sewer in late 1961. 
although portions of the piping had been removed in 1964 for construction of Building 
4664 and 4665. The plan notes that there is an exposed aboveground terminated pipe at 
the northwest corner of Building 4021. From that point. one clean out plug was located 
12 feet north and another clean out plug ''as located 8.5 feet northeast. The procedure 
notes that. except for the clean outs. the drain line locations could only be assumed and 
that it \\as ""highly probable"" that the first 6 inches of soil would be contaminated. The 
abandoned drain line to be removed crossed the sanitary drain line at the center of 
Building 4021. which was to remain in place. and then continued to a point toward the 
northwest corner of Building 4665 where it terminated. The drain line \vas paralleled by 
a 2 inch-overflow drain line that runs tl·om the filter/blower area between Building 4021 
and Building 4022 to the embankment no11h of Building 4665. The overflow drain line 
was to remain in place. At a point near the concrete pads to the west of Building 4665. 
the exit line from the septic tank connected to the abandoned drain line. The asphalt and 
soil was removed over the drain line. The asphalt. soiL and drain line was surveyed for 
radioactivity. Contamination above the limits in the table below \vas to be packaged and 
disposed as radioactive waste. Once the drain line was removed. the empty trench was 
also surveyed fc1r loose contamination. The ditch was then backfilled with dirt and the 
areas was resurfaced with asphalt. The septic tank was to be removed only if sampling 
results from the septic tank were above the limits in the table below.4

:ihl 

1 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. California. Volume 2 -Area IV Site Summaries, May 2005, p. 1-3. 
2 Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Manaf!,ement Plan. 
RMDF-AN-0001. Energy Technology Engineering Center, f-ebruary I 0, 1993, pgs. 24-29. 
1 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactil·e Materials 
Disposal Facility Assessment Plan. May 22, 1990 . 
.J Poucher, G.S .. Ahandoned Sewer Lines. Drain Line. and Septic Tank Removal Detailed Work Procedure, 
NOOI DWP000007. Rockwell International, May 17, 1983. 
5 Poucher, G.S. Abandoned Sewer Lines. Drain Line. and Septic Tank Remo\'(11 Actiritv Requirement. 
NOO 1 A CROOOOO I, Rockwell International, Undated. 
"Carroll. J.W. et al., RMDF Leach Field Decontamination Final Report, ESG-DOE-13385, Rockwell International, 
September 15, 1982, p. II. 
7 MWH, RCRA Facilitv Investigation Work Plan Addendum Amendment. Radioactive Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC), Santa Susana Field Laboratory, Ventura County. California, March 2008, 
p. 2-4. 
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Rockwell International Acceptable Limits for Residual Radioactivity 1983 

Surface Contamination Total Average1 Total Maxi~um2 

Beta-Gamma Emitters 2.500 dpm/ I 00 em= 7.500 dpmil 00 cm2 

Alpha Emitters I 00 d pm/1 00 em' 300 dpmll 00 cm 2 

Surface Dose Rate 
At I em though 7 : 0.1 mrad 1hr 0.5 mrad/hr lllg em 
absorber 

Ambient Exposure Rate 
At I m ti·mn surface 5 ~tR1h above background 

Soil Contamination 
Alpha Emitters (above background) 
Ra-2:26 3 pCi/g 

Transuranic (TRU) 10 pC 1u, 

Thorium. Uranium 40 pCi 1g 
Beta-Gamma Emitters ( includin background) 
Ncar Surface I 00 pCiig gross 

detectable beta activitv 
Below 3 m Average in I m

1 1.000 l\1aximum 3.000 pCi.'g 
pC'i!g gross detectable gross detectable beta 
beta activitv activity 

Water 
Released To Unrestricted Use DOE Order 5480.1 A. Chapter XI. Attachment XI-I 
I A vcragt..' over a I square mcll'r area 
2 Ma\Jmum \'alue measured 111 1 square nH.'tn area. <Jveraged o\er 100 square centimeter~ 
dpmi I 00 em'- dtsintegrattons per mtnute per I (I square centimeters 
mrad/hr- mtlltard per hour 
mg/cm~- milligram per centimeter squared 
~1R/h- mtcroroentegens per hour 
m meh.:'r 
pC1/g- plCOCUrll'S per gram 

Removable 
I 00 dpmiJ 00 cm 2 

20 dpm/1 00 em: 

Rockwell's 1983 table of acceptable limits is being presented only for comparison 
purposes with cleanup levels that are required under the December 20 I 0 Administrative 
Order on Consent. 

• 1987 Monthly Comprehensive Smear Surveys. A quarterly review ofthc RMHF in the 
first quarter of 1987 detected high levels of removable contamination at the 
decontamination room. packaging room, and hot change room. The maximum removable 
contamination found in the decontamination room was 290 dpm/1 00 cm2 alpha and 
160,000 dpm/1 00 cm2 beta. The beta contamination came from a sample of the floor 
near the dip tank. The maximum removable contamination found in the packaging room 
was 660 dpm/1 00 en/ alpha and I 00,000 dpm/1 00 cm2 beta. The alpha contamination 
came from a sample near the floor drain and the beta contamination came from a sample 
ncar the wet hood. The maximum removable contamination found in the hot change 
room was less than 20 dpm/1 00 cm2 alpha and 600 dpm/ I 00 cm2 beta. The beta 
contamination came from a hot shower pan. All other smear surveys of the RMHF 
building complex showed surface contamination less than 20 dpm/1 00 cm2 alpha and less 
than 50 dpm/ I 00 cm2 beta. The quarterly review notes that surveys at locations of known 
contamination have routinely measured beta contamination levels up to I million 
dpm/1 00 cm2 beta. The review states that although these areas have undefined limits, 
they are typical of areas with limited accessibility, such as drains, hoods, and process 
equipment. Additionally, the quarterly review notes that high radiation levels measured 
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by location film badges in the decontamination and packaging rooms continues to be 
notable. although gradual reductions have occurred in each of the most recent past 
quarters.' EPA is not aware of an) decontamination activities to address these 
contaminated areas. 

• 1988 DOE Environmental Survey. A June 30. 1988 DOE status report states that 
although improvement had been made to reduce radiation exposure rates. because of 
changing operations involving radioactive materials handling at the RMHF. exposure 
rates may exceed the DOE guideline of l 00 millirems per year f(Jr continuous exposure 
at the Area IV property boundary north of the RMHF. This guideline is intended to 
prevent members of the public Jl·om unknowingly receiving excessive exposure as a 
result of DOE operations. According to the report. long-term exposure to a member of 
the public is unlikely due to the rugged terrain along the north boundary and daily 
security patrols.~ 

• 1989 EPA Review Repo1·t. In conjunction with a DOE plan to review environmental 
conditions at the SSI-L. an EPA emergency response unit was brought to the site to 
collect soil and water samples for radiological analysis. A July 1989 EPA review \vas 
critical of Rocketdyne·s environmental monitoring and its characterization of 
radioactivity in the environment. One of EPA ·s comments \'>as that the northwest rainfall 
runoff should be monitored because rainfall water that runs off the northwest portion of 
the site is not periodically sampled and analyzed and could result in undetected ofTsite 
releases of contaminants. Approximately l 0 percent of the surface of Area IV slopes to 
the northwest. Most rainfall soaks into the ground and evaporates. but heavy rains can 
lead to runoff. Rocketdyne·s plan of action involved installing collection basins in runoff 
channels along the northwest boundary of the SSFL for sampling and analysis after 
rainstorms. Sampling of the RMHF collection basin in late 1989 and early 1990 found 
gross alpha ranging from 0.284 to 6.000 picocuries per liter (pCi/L). gross beta ranging 
fi·om 5.49 to 163.00 pCi/L, and tritium ranging from -5.76 to 0.00 pCi/L. The high 
concentrations of gross beta occurred in November 1989 and may have resu I ted from the 
collection basin installation. The most restrictive limit f()f release of radioactivity in 
water to an uncontrolled area was 30 pCi/L at the time. but that did not apply to naturally 
occurring radioactivity. which according to the report these results represent. 3 

• 1991 Rockwell Monthly Radiation Meter Surveys. Project progress reports located t<x 
f-ebruary, March, and August 1991 note that monthly radiation meter surveys and smear 
surveys of the RMHF packaging, decontamination. laundry and change rooms found 
nothing unusual and no corrective actions were required.45

·
1 

1 Internal Correspondence from Moore, J.D. to Remley M.E .. Rockwell InternationaL Re: Quarter/)· Review o{thc 
RMDFfor Radiation Safe(v. First Calendar Quarter. 1987. June 22. 1987. 
c Weiner, L.A. and Barisas. S., Status Report of the DOE Activities at the Santa Susana Field Laboratories Site 
Em·ironmental Sun·cy, U.S. Department of Energy, June 30, 1988. p. I 0. 
3 Tuttle. R.J., Recent Reviews of'Rocketdvne Radiological Environmental Monitoring, NOOJSRR/40115, Rockwell 
International, January I 0, 1991, pgs. 5, 7. 17-19. 
·I Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting Period/or Fehruarv 
1991, Attachment 1-3, Engineering Technology Engineering Center, February 1991, p. 2. 
5 Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting Periodfor March 1991. 
Attachment 1-3, Engineering Technology Engineering Center, March 1991, p. 2. 
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Additionally, a 1991 Rocb\ell report notes that radiological conditions in the RMHF are 
determined by periodic surveys, which are summarized for the 1irst quarter of 1991 in the 
report. Results arc shown in the table belm\ .: 

RMHF Removable Contamination Levels for First Quarter, 1991 

Lowest Highest 

Posting 
Measured Measured 

Location Limits Level Level 
Status 

(dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

beta-gamma beta-gamma beta-gamma 
Building 4021 Open : 1,000 so 651* 
(Laundry. Change Contaminated ' 1,000 so 3~138** 

Room. Area 
Decontamination 
Room. Packaging 
Room) 
Building 4022 Open ... 1.000 50 5.000*** 
Vault Storage 
Building 4034 Open . 1.000 . 50 50 
Offices 
Builcing 4044 Open 1.000 . 50 .. 50 
Break Area 
Building 4075 Open / 1,000 50 <50 
Stor:H!e Area 
Building 4621 Open < 1,000 50 <50 
Storage Area 

* Alrha contammatJOn of 33 dpm/ I 0(' cnr "'" found on the s111' top 111 the change rom I he contammallon was removed and 
subsequent surveyed showed levels to be' •· 20 dpm/ I OC·cm 2 

*>:' bola ted instances of IO\\-IC\ d (22 ""'7 Jpni 1 00cm2 l alpha cnntammat10n \\l'!T round or~ se\er:Il occa~ions 
*'"'* Th1s measurement canll' from alum1:1Lo: :-.hcetmg a\\~iitmg pack1ng that'"~:-, Jrsco\ereJ dunng a routmc smear sur\L'~ The 
~ht.'d was sectiOtll'd and d1scankJ as u~:~,.!.__·tl\ e \\aste No\ 1olat:on of lJ S Dt:ranment of Energy regulations occurred 

• 1993 RMHF Characterization Letter. EPA finds it signi1icant that a 1993 internal 
letter between Rockwell stalT notes that there is suspected significant contamination 
beneath the asphalt-covered RMHF area. This letter states that such contamination was 
not included in a site characterization plan because the complex will be remediated after 
the RMHF ceases operation:' 

• 2000 Boeing Survey. ln 2000, a survey of the RMHF and surrounding area was 
conducted. Twenty three soil samples were collected south. west. and north of the 
RMHF fence line and analyzed for cesium-137 (Cs-137). Thirteen samples ranged from 
non-detect to I pCilg. Six samples ranged from I to I 0 pCi/g. Four samples had Cs-137 
concentrations between I 0 and 53 pCi/g. Additionally, six samples were taken from the 

1 Gaylord, G., Enerf.,>y Techno!Of..'Y Engineering Center Project Progress Report Accounting Periodfor August 1991. 
Attachment 1-3, Engineering Technology Engineering Center, August 1991, p. 2. 
2 Internal Correspondence from Barnes, J. to Rutherford, P .. Rockwell International, Re: First Quarter, 1991 ALARA 
Report, August 8, 1991. 
3 Internal Correspondence from Author, D.W., to Hoffman, N.J., Re: SSFL Area IV Site Characterization Plan, June 
17, 1993. 
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leach lield area. The highest concentration ofCs-137 was 1.2 pCi/g f()und in one sample. 
The other five samples were reportedly typical of background ( < 0.2 pCi/g). 1 

• 2003 RMHF South Fence Characterization. In 2003. an extensive characterization 
\\as performed on soils outside the RMHF south fence. According to a 2003 Boeing site 
environmental report. this area has historically contained small amounts of Cs-13 7. More 
than 40 soil samples were taken and analyzed for man-made gamma emitters. Cs-137 
was detected in most samples and averaged 27 pCi/g. ranging from nondetcctable to 124 
pCi/g in isolated spots. The approved soil release criteria f()r Cs-137 was 9.2 pCi/g.=' 
Contaminated soils were excavated. According to a 2009 RFl report. three small shallow 
excavations were performed south of the RMHF perimeter fence to mitigate the elevated 
mixed fission products (primarily Cs-137) detected in soils during the south fence 
characterization. The excavations measured 125 feet by 13 teet. 5 feet by 7 feet. and 7 
feet by 12 feet. Excavation depths were approximately 0.5 feet deep. \vith approximately 
130 cubic yards of soil removed.u Aller removal ofthe contaminated soiL six more soil 
samples were taken from the area and the average Cs-137 concentration \Vas lowered to 
3.75 pCi/g. ranging from 1.65 to 7.08 pCi/g. These samples were below the release 
criteria of 9.2 pCi/g. applicable at that time. Since the RMHF complex is still operating. 
a final cleanup survey will be performed after RMHF closure.:i 

• 2004 Boeing Demolition Progr·am Management Plan. ;\ January 2004 demolition 
program management plan states that the decontamination room. packaging room, 
radioactive drain system and attic area are all radioactively contaminated. General area 
dose rates were noted at 0.5 to I mR!hr in the decontamination room. 0.5 to 2 mR/hr in 
the packaging room, and I to 3 mR!hr in the attic. Contamination is also expected to 
have migrated into the concrete slab beneath the steel floor in the decontamination room.6 

The 2004 RMHF demolition program management plan also makes the following 
statement about the RMHF asphalt paving and perimeter soils: 

The asphalt paving covers most of the open area within the fenced portion. of the 
facility. The paved area is surrounded by a berm and is sloped gradually to the 
west, which directs surface runoff to the drainage channel and catch basin. Low 
levels of fixed and removable radiological contamination are present on and in 
some portions of the asphalt and are expected to be in the soil beneath the paving. 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv, Ventllra Countv. California, Volume 2 Area IV Site Summaries. May 2005. p. 1-3. 
:Boeing. Site Em·ironmental Report for Calendar Year 2003, DOE Operations at The Boeing Company Rocketdvne 
Propulsion & Power, RD02-148-0I, September 2004, p. 5-13. 
3 

MWH. Group 7 Northern Portion of Area IV RCRA Facilitl' Investigation Report. Santa Susana Field 
Laboratorv. Vemura Countv, California, Volume 1-- Text. Tables. and Figures, June 2009, p. 3-13. 
4 The research team could not verify this information from the source cited in the 2009 Resource Conservation and 
Recovery Act Facility Investigation report. 
5 Boeing, Site Em·ironmental Report/or Calendar Year 2003. DOE Operations at The Boeing Company Rocketdvne 
Propulsion & Power, RD02-148-0l, September 2004, p. 5-13. 
1
' Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan, PMP-00008, The Boeing Company, January 30,2004, p. 10. 
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Spot areas of radiological contamination may be present in the soil outside of the 
north. \\CSL and south fence perimeters. 1 

These areas are found on Plate I and are the result of numerous spills at the RMHF 
complex over the years. 

• 2005 Boeing Final Status Survey. In September and October 2005. Boeing performed a 
characterization and final status survey of the RMIIF northern and \\estern perimeter, 
outside the RMHF perimeter fence. Activities included a gross gamma \\alkover survey. 
surface soil sampling. exposure rate measurements. and sample an~ll) sis. Light survey 
units were surveyed and sampled. The gross gamma \\i.llkover survc) found areas of 
elevated count rates that helped identify biased sampliilg locations. Four surf~1cc soil 
samples collected in two survey units (Units 3 and 4) ''et-c found to ha\l' C:,-13 7 levels 
above the project action level of 7.15 pCi/g. This value was the DOE and California 
Department of Health Services approved sitewide deri\C:d concentration guideline kvel 
(DCGL) for Cs-137 (9.2 pCi/g) modified to account fix the other hard-to-detect or less 
abundant radionuclides of concern. Results for the four samples were 7.38 pCi/g. 9.40 
pCi/g. 16.10 pCi/g. and 23.50 pCi/g. Additional biased sampling was done in these areas 
to further determine the lateral extent of contamination. The extent of surh1cc 
contamination was found to be less than I 00 square kct. Six of the eight survey units 
were recommended for release to unrestricted use and two units required further 
investigation or remediation before being released in their entirety due to high Cs-137 
levels.2 

• 2006 Boeing Post-Remedial Sampling. In April 2006. Boeing excavated an area of I 00 
square feet to a depth of 6 _inches from the north slope of the RMHF perimeter. 
Approximately 200 cubic feet of soil was removed and sent to the Nevada Test Site for 
low-level radioactive waste disposal. This effort was in respor;se to the 2005 
recommendation that two survey units in the RMHF perimeter required further 
investigation or remediation. Three samples taken in the 2005 survey contained Cs-13 7 
levels exceeding the approved sitewide DCGL of 9.2 pCi 1g, \\ ith a fourth sample above 
the project action level of 7.15 pCi/g. Post-remedial ~ampling after soi I removal found 
six samples with Cs-137 levels below the DCGL. ranging from 0.75 to 4.40 pCi/g. and 
one sample still above the DCGL at 12.8 pCi/g. A second round of soil removal and 
sampling brought the 12.8 pCi/g result down to 2.5 pCi/g and confirmed that the survey 
units were brought in compliance with the Cs-137 DCGL in 2006.3

·-l 

Radiological Use Authorizations: At various times. the following use authorizations were 
assigned to the RMHF complex: 

1 Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan. PMP-00008, The Boeing Company, January 30, 2004, p. 12. 
2 Cabrera Services, Final Final Status Sun'ev Report: Characterization and Final Status Survey, Radioactive 
Materials Handling Facilitv. Santa Susana Field Laboratory. Ventura County. California, March 2006. pgs. 1-2. 
13-14, 29-36, 49. 
3 Internal Correspondence from Rutherford, P. and Trippeda, D. to Sujata, B., The Boeing Company, Re: Contract 
DE-AC03-99SF21530 ·· RMHF Slop Remediation, June 9, 2006. 
4 Internal Email from Rutherford, P. to Trippeda, D., The Boeing Company, Re: RMHF Slope, April 24. 2006. 
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• Use Authorization No. 33 \Vas initially issued on March 17. 1971 and allowed for the usc 
and storage of 5 millicuries (mC:i) and 25 ~tC:i cobalt-60 (Co-60) scaled sources and 40 
mC:i Cs-137 sealed sources at 22 locations at the SSFL. The sealed sources were used for 
the calibration of fixed and portable radiological alarm systems at SSFL facilities. 
including the RMI IF. The sealed sources were stored in Building 4621. Use 
Authorization 33 \vas terminated on September 19. 200 I because the radiological alarm 
system was deactivated due to the .. significantly reduced source term in the build in g ... 
The 17 mC:i cesium source used to perform functional tests was no longer needed and the 
source was transferred to lJ sc Authorization I 06 tor storage and eventual disposa1. 123 4 

• Use Authorization I 06 first issued on November 19. 1976, allmvcd fix the RMH F 
complex to handle radioactive waste and contaminated materials generated at other 
authorized faci I ities. The authorization was modi tied to deal with clean up of spcci fie 
areas. For example. a 1989 modification allowed for storage of radioactively 
contaminated soil from cleanup efforts at the Old Conservation Yard and Building 4064, 
storage of a contaminated liquid waste holdup tank fi·om Building 4009. and a 
contaminated storage source thimble from Building 4029.:i Use Authorization I 06M. 
issued February 12. 1992. noted that operation of the RMHF included a) receiving. 
processing, packaging. and shipping radioactive wastes and materials generated by 
Rocketdync activities. b) receiving. processing. packaging. and shipping radioactive 
laundry. c) receiving and processing liquid radioactive wastes. d) storing radioactive 
materials. and e) maintaining facilities equipment and materiel. Buildings 4021. 4022. 
4044. 4075, and 4621 were listed as authorized usc locations with the authorized users 
based out of Building 4034.117 lt is worth noting that as usc authorizations were 
terminated for other buildings and operations at the Santa Susana Field Laboratory, many 
were transferred to Use Authorization I 06 for storage and disposal at the RMHF. 

• Use Authorization 124 authorized the use of sealed sources of Cs-13 7. C:o-60. and .. #3-
95'' tor the use of calibrating radioactive instruments. The RMHF was one of a number 
of authorized use locations. if' A 1989 request for amendment of Use Authorization 124 
noted that it did not cover the use of a plutonium-beryllium (PuBe) neutron source that 
was currently being used to calibrate instruments.'! A 1993 and 1994 issuance of Use 
Authorization 124 added sealed sources of Am-241. Eu-152. radium-226 (Ra-226), Sr-

1 Radioactive Material Authorizations, Rockwell International, BNA02647573. 
2 Isotope Committee Chairman, Authorization jor u,·c of" Radioactive Materials or Radiation Producing Device, 
Authorization Nos. 33E-33H, 33J, 33L-330. 33S. April 16, 1976 through March 26, 1990. 
3 Internal Correspondence from Barnes, J.G. to Logan, A.B., Rockwell International, Re: Notification for Renewal 
of Authorization tor Use of Radioactive Materials or Radiation Producing Devices- Second Notice, March 3, 1994. 
• Internal Correspondence from Barnes. J. to Use Authorization File, Boeing, Re: Termination of" Use A uthori::.ation 
33, September 19,2001. 
5 Internal Correspondence from McCurnin. W.R. to Radiation Safety Committee, Rockwell International, Re: 
Modification to RMDF Usc Autlwri::.atiun. June 26, 1989. 
6 Radioactive Material Authorizations, Rockwell International, BNA02647573. 
7 Isotope Committee Chairman, A uthuri::.ation for Use of" Radioactive Materials or Radiation Producing Del'iccs, 
Authorization Nos. 106D, 106F-106M, Rockwell International, December 18, 1981 through February 12. 1992. 
8 Authorization fur Use of" Radioactive Materials or Radiation Producing Devices, Authorization No. 124J, Issue 
Date: November 22, 1991, Expire Date: November 22, 1992, BNA02851152. 
9 Internal Correspondence from Moore, J.D. to Radiation Safety Committee, Rockwell International. Re: Request for 
Amendment to Authorization No. 124, April 13, 1989. 
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90, and thorium-230 (Th-230). 1 A 1998 version of Use Authorization 124 noted the 
authorized scaled source material included any radionuclide with an atomic number from 
3 to 83 not to exceed 5 Ci for any one radionuclide and any radionuclidc \\ ith an atomic 
number from 84 to I 05 not to exceed 5 Ci for sealed sources or I 0 mCi for any other 
fonn. Source material was not to exceed I pound.=' 

• Use Authorization No. 141 authorized the usc of Am-241 tn smoke detectors f(x any 
building at the SSFL. including Building 4021. 14

' 

Former Radiological Burial or Disposal Locations: None fc)Lll1d. 

Aerial Photographs: Building 4021 is first identified in a 1959 aerial photograph as part ofthc 
RMHF area. The area was active from 1959 through 2005. A smokestack and/or overhead 
pipeline arc identified between Building 4021 and 4022 during the entire actiw period. An 
aerial photograph from approximately 1960 plus or minus a ) car notes a probable open storage 
(OS) area north ofthe Building 4021. In 1965. an OS area identified as OS-L by the EPA's 
aerial photographic analysis is located nortlmcst of Buildii1g 4021, along the northern fence line 
of the RMI-IF. Possible staining is noted in OS-I. In 1967. a possible stain is located on the west 
side of Building 4021. OS-I has grown in si.1c to include an area along the north and west fence 
line of the RMHF and staining is identified in the area. hom 1967 through 1980. an 
aboveground pipeline extends from the north end of Building 4021 to the north end of the RM I IF 
perimeter. In 1972, OS-1 is identified as a rectangular area in the southwest portion of the 
RMI-IF site and contains probable stains. In I 978, a possible vertical tank is identified north of 
Building 4021. OS-I includes most of the western portion of the RMHF site and contains 
possible stains, possible crates. and probable debris. In I 980. dark-toned material is identi tied on 
the west side of Building 4021. The aboveground pipeline extending north from Building 4021 
appeared to terminate in a subsurface feature identified as an area of dark-toned material. 
Drainage from this area is directed \\CSt along the RMIJF perimeter. OS-I is once again 
identified as a rectangular area in the southm;stcrn portion of the RMI-IF site. In 1983. two 
separate areas west of Building 402 I were identified as OS-I. In 1988. OS-I is defined as the 
western portion ofthe RMHF site and contains a stain. In 1995. multiple areas within the RMHF 
site were identified as OS-I with probable stains. including areas north and west of Building 
4021. By 2005, OS-I is defined as a rectangular area in the western portion of the RMI-IF site. 
Earth moving activity is noted in a large area along the northern perimeter ofthe RMHF site.6 

1 Authorizationfor Usc of Radioactive Materials or Radiation Producing De1'ic·es, Authorization Nos. 124K, 124K. 
Issue Dates: January 8, 1993 and January 8, 1994. 
2 Authorization for Use of Radioactive Materials or Radiation Producing Devices. Authorization No. 124P, Issue 
Date: January 9, 1998, Expire Date: March 31, 1999. 
3 Authorization for Usc of Radioacti1·e Materials or Radiation Producing Device, Authorization No. 141 H. Issue 
Date: February 27, 1996, Expiration Date: December 31, 1996. 
4 Authorization/or Usc ol Radioactive Materials or Radiation Producing Device. Authorization No. 1411. Issue 
Date: December 16, 1996, Expiration Date: December 31, 1997. 
5 Authorization/or Usc of Radioactive Materials or Radiation Producing Device, Authorization No. 141 K, Issue 
Date: December 15, 1998, Expiration Date: December 31, 1999. 
6 Kartman, A.S., Aerial Photographic Analysis of Santa Susana Field Laboratory - Area IV. Ventura Countv , 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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Radionuclides of Concern: Radioactive materials handled in Building 4021 were primarily in 
the form of items contaminated with mixed fission products and fuels. 1 Radionuclides 
potentially present at the RMHF include: uranium fuel materials (U-234. U-235. U-238). 
transuranic isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241. Pu-242) and Am-241. 
fission products Cs-13 7. Sr-90. Kr-85. and Pm-14 7. thorium breeder material (Th-228. Th-232). 
and possible neutron activation products such as Co-60. europium isotopes (Eu-152. Eu-154). 
hydrogen-3 (H-3). iron-55 (Fe-55). nickel isotopes (Ni-59. Ni-63). managense-54 (Mn-54). 
potassium-40 (K-40). and sodium-22 (Na-22).~3 -u All radionuclides of concern listed with the 
exception of Fe-55. Kr-85. Mn-54. and Na-22 (due to relatively short half-lives) are included in 
the EPA October 2010 Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: A channel in the pavement around Buildings 4021 prevents water fl·om 
running into the building operating areas. The same conditions arc true for other buildings in the 
RMHF complex.() 

The mean RM H F elevation is approximately 1.850 feet above sea level and is greater than the 
immediate surrounding area. 7 The pavement surrounding the RMHF buildings slopes away fi·om 
the buildings to facilitate water runoff.x Surface water within the RMIIF fenced area generally 
flows from east to west across the site to a storm drain culvert along the western perimeter of the 
site. Surface water flow to the northern perimeter drains into an asphalt-lined swale that leads to 
the storm drain culvert. Prior to 2006, the culvert drained to an asphalt-lined channel that 
conveyed surface water to the RMHF catch basin (RMHF 4614 Holdup Pond).LJ The RMHF 
Holdup Pond had a capacity of approximately 30.000 gallons and was used to contain 
stormwater runoff and any accidental releases. 10 It was sealed with coated asphalt to prevent 
leakage and equipped with a radiation monitor connected to an alarm system to warn if any 

1 The Boeing Company, Radioactil'e A1aterials Handling Facilit\· Decontamination and Decommissioning 
Engineering Emluation/Cost Analvsis, .June 18, 2007. p. A-I. 
2 The Boeing Company, Radioactit·e Materials Handling Facilitt• Decontamination and Decommissioning 
Engineering Emluation/Cost Analvsis, .June 18, 2007, pgs 7-8. 
3 U.S. Department of Energy Environment, Safety and Health 01Tice of Environmental Audit, Em·iromncntal Sw.-cv 
Preliminary Report. JJOE Activities at Santa Susana Field Lahoratories. Ventura Calij(Jmia. February 1989. p. 3-
11. 
4 MWH. Croup 7-lliorthern Portion ofArea IV RCRA Facilitv lm·cstigation Report. Santa Susana Field Lahuratorr. 
Ventura Countv. Calij(m1ia. Volume II ·· RFI Site Reports, Appendix C ·Sewer Inspection Documentation Logs, 
June 2009, p. Figure G-1. 
' Science Applications International Corporation, Final RCRA Facility Assessment Report for Roclot·cll 
International C01poration, Rockwell Dit·ision, Santa Susana Field Laboratorv, Ventura Countv. Califhrnia, 
Technical Enj(Jtn·ment Support at Hazardous Waste Sites, TES 11, DCN: TZ4-R09015-RN-M21460, May 1994, p. 
7-14. 
"Chapman, J.A .. Radioactit·e Materials Di.1posal Facility Safetv Analvsis Report, Rockwell International, June 16, 
1986. p. 63. 
7 Correspondence from Gaylord, G.G., Rockwell International, to Liddle. R .. U.S. Department of Energy, Re: 
Assessment Planj(Jr the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
H Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Planf(Jr the Radioactive Materials Disposal Facilitv (RMDF). September 14, 1990. 
9 

MWH, Croup 7-Northern Portion of Area IV RCRA Facility Investigation Report, Santa Susana Field Laboratory, 
Ventura Countv, Calij(Jrnia, Volume I Text, Tables. and Figures, June 2009, p. 2-6. 
10 Haley and Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006, p. 
3-2. 
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radioactive contamination enters the pond. 1 The RM!-1 F 4614 Holdup Pond and drainage 
channel were removed in 2006. The culvert now drains into an aboveground pipeline that 
conveys water to a 1.500-gallon polyurethane stonmvater aboveground storage tank. After the 
water is tested for radionuclides. it was pumped from the aboveground storage tank to B Street 
where it entered a pipeline that discharges to a lined drainage along I ill Street. Drainage follmvs 
I ill Street to G Street and then continues through lined and unlined channels to the I ill Street 
Drainage.~3 The I ill Street Drainage was sampled by EPA under the Soil Field Sampling Plan 
Addendum for Subarea 58. 

Chatsworth Formation groundwater flow in the vicinity of RMHF is to the northwest as indicated 
by water level elevations at monitoring wells.-~ This is an important consiJcration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential fln· contamination to be released 
underneath the pavement. and as noted above in a 1993 letter. Rocbvcll staff suspect significant 
contamination exists beneath the asphalt-covered RMHF area. 

llistorically. surface water from the filter exhaust system between Building 4021 and --10::22 
collected in three concrete-lined trenches. Drains in these trenches discharged to the RM!IF 
northern slope via a 4-inch below-grade pipeline that discharged to the natural drainage north of 
the site. At some time during the RMHF operational period. the drains were plugged. hut it is 
not clear when or f(x what reason. After the drains were plugged. surface water tl·om the filter 
exhaust system is now conveyed to the west to the area of the f~inner RMIIF catch has in or the 
storm water aboveground storage tank. 5 

Radiological Contamination Potential: The preliminar) MARSSIM classification for the 
Building 4021 area is Class I. due to its former use. radiological incidents, and previous 
radiological investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the follmving recommendations. 

Extensive soil sampling is recommended in the Building 4021 area. As discussed ahove, there 
were several radiological incidents at Building 4021 and documented evidence of radiological 
releases. Previous characterization studies for the Building 4021 area were focused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 

1 Science Applications International Corporation, Final RCRA Facility Assessment Report fen· Rocf...>vc/1 
International Corporation. Rocketdvne Division. Santa Susana Field Laborat01y. Ventura County. California, May 
1994,pgs. 7-14···7-15. 
2 MWI-1, Group 7-Northern Portion ofArea IV RCRA Facility lm·estigation Report, Santa Susana Field Lahoratorv, 
Ventura Countv, Calijcm1ia. Volume 1 ·· Text. Tah/es. and Figures, June 2009. p. 2-6. 
3 Correspondence from Chell. M .. MWH, to Trippeda, D., Boeing, Re: Com·crsation with Dan Trippeda Regarding 
RMHF Catch Basin, february 23, 2009. 
4 Haley & Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF). October 2006, p. 2-
3. 
5 MWH, Group 7-Northern Portion of Area IV RCRA Facilitv Investigation Report. Santa Susana Field Laboratory, 
Ventura Counzv. California, Volume 1- Text. Tables, and Figures, June 2009, pgs. 2-7-2-8. 
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additional characterization is recommended for the Building 4021 area. This includes the 
following Building 4021 areas and appurtenances: 

• Under the abandoned in place Building 4021 septic tank located below grade north of the 
asphalt swale. Documented releases to the RMHF leach lield indicate the septic tank 
may have left residual contamination in the area. 

• Under the sumps and floor drains inside Building 4021. The sumps and floor drains 
carried contaminated \\aste from the Building 4021 decontamination and packaging 
rooms. Residual radioactive contamination is likely in this area. 

• Under the Building 4021 sump. sump tank (lJT-16) and former radioactive liquid storage 
tank (T-1) located outside and west of the building. These features are considered to be 
radiologically contaminated. having received contaminated waste from the Building 4021 
lloor drains and Building 4022 vaults. This area is also the location of a radioactive 
liquid spill (A0070). Residual radioactive contamination is likely in this area. 

• Under the electrical substation sump and drainage discharge point located on the western 
side of Building 4021. Although the sump and drainage was designed for stonmvater. 
this water could contain airborne contamination and the discharge point may present an 
area where water can pool. Residual radioactive contamination could be present. 

• Under the subsurface pipeline that connects the sump tanks in Building 4021 with the 
vaults in Building 4022 vaults with the sump tanks in Building 4021. This pipeline 
carried radioactive liquids. Leaks in the pipeline could have contributed to contamination 
and the pipeline itself could have provided a path\vay for contaminant migration. 
Residual radioactive contamination is likely in this area. 

• Filter/blower area between Building 4021 and Building 4022. This area contained the 
HEPA filter exhaust system, trenches to drain water fi·om the area, and a below-grade 
pipeline to the RMHF northern slope. The trenches and pipeline may have also provided 
pathways for contaminant migration. Residual radioactive contamination is associated 
with some ofthese features and may be present in this area. 

• Safety shower located on the north central side of Building 4021. The shower could have 
provided a drainage area for residual contamination. 

• Pad and asphalt behind the decontamination room where a radiological incident (A0448) 
occurred and contaminated the area. Residual contamination may be present. 

• Lower parking Jot area where contaminated blocks were found according to a 
radiological incident report (A0680). The contamination was removed at the time of the 
incident, but residual contamination may still exist. 
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• Paved area from the former 5.000-gallon radioactive liquid waste storage tank (T-1) to a 
point 40 yards south and west of the tank and ranging between 2 and I 0 feet where a spill 
of 40 to 50 gallons of contaminated water occurred according to a radiological incident 
report (A0070). Contamination from the incident was fixed in place and residual 
contamination may still exist. 

• Possible stained area west of Building 4021 depicted 111 1967 aerial photograph. If 
radioactive materials were spilled in this stained area. residual contamination mav he 
present. 

• Aboveground pipeline depicted in aerial photographs from 196 7 through 1980 that 
extends from north end of Building 4021 to the northern perimeter of RMHF site. This 
pipeline could have leaked radioactively contaminated liquid onto the asphalt below. 
Residual radioactive material may be present on the ground below the pipeline. 

• Area of dark-toned material west of Building 4021 identified in a i 980 aerial photograph. 
If radioactive materials were spilled in this dark-toned material. residual contaminatit1n 
may he present. 

• Under the sewer lines located north and \vest of Building 4021. If radioactive materials 
were released into the sewer system. residual contamination may exist in the materials 
surrounding the sewer lines. 

• Surface drainage areas around the Building 4021 area. Radiological incident A0080 
noted that contaminated liquid flowed from Building 4021 to the RMHF 4614 Holdup 
Pond. Any releases of radioactive materials would have followed drainage pathways 
from the building and could leave residual contamination. 

2.2 Building 4022 Area 

Site Description: The Buildinf, 4022 area comprises Building 4022 and the land surrounding it 
at the northern terminus of I i 1 Street. Building 4022 was constructed in 1959 as part of the 
Radioactive Materials Disposal Facility (RMDF) site. now the Radioactive Materials Handling 
Facility (RMHF) site. It is the Vault Storage Building and is a Resource Conservation Recovery 
Act (RCRA)-permitted facility. U.J The perimeter of the RMHF is formed by a paved drainage 
channel to control runoff The paved areas of the RMHF are sloped to carry water away from 
the buildings to the perimeter channel.·U Figures 2.2a through 2.2x provide a recent photograph 
and the best available building-specific drawing(s) and photos that the research team could find. 

1 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-2. 
2 Kartman, A.S .. Aerial Photowaphic Analysis of Santa Susana Field Laboratory Area IV, Ventura Countv , 
Calij(Jrnia, Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
1 Cabrera Services, Final Combined Summary Report: Radioacti1·e Materials Handling Facility Building Sun·eys, 
Santa Susana Field Laboratmy. Ventura County, California, October 2007, p. 2. 
4 Correspondence from Gaylord. G.G., Rockwell International, to Liddle, R .. U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Di.1posal Facility (RMDF), September 14, 1990. 
5 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan for the Radioacti1·e Materials Disposal Facility (RMDF), September 14, 1990. 
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l3uilding 4022 was located east or Building 4021. Plate presents a summary of all identified 
!Catures for this site. 

Building Features: Building 4022 has a steel-framed high bay that measures 70.5 feet long. 
55.5 feet \\ide. and 48.5 feet high with sheet steel sides. The building measures 3.900 square 
feet and includes seven below-grade storage vaults. A 50-ton above grade bridge crane and a 
waste compactor were located in Building 4022. 1 " 

3 The seven below-grade storage vaults were 
constructed vvith reinforced concrete and air-cooling systems. The vaults ranged in size. with a 
maximum depth of 20.5 feet. (See Table 2.1.) Vault \\ails were 30 inches thick. The vaults 

j f. h f" . d d I I I d. · 4 "c, 7 were usee or t e storage o m1xe waste an ow- eve ra 1oact1ve waste. · · · 

Vault Length Width 
(feet) (feet) 

I 25.0 15.5 

I 
2 25.0 17.5 

3 25.0 6.0 

4 25.0 7.0 

5 25.0 12.0 

6 25.0 

I 

12.0 

7 24.5 7.5 

Depth 
(feet) 

I 1.5 

12.5 

12.5 

20.0 

20.5 

20.5 

12.5 

Table 2.1 
RMHF Vault Data 

Volume Uses/Contents 
(cubic feet) 

4.450 Storage of Sodium Reactor Experiment (SRE) and 
Southwest Experimental Fast Oxide Reactor ( SEFOR) 
fuel. Experimental Breeder Reactor -II ( EBf~-11) 
blanket subassembles. and repackaging oftransuranic 
(TRU) waste. 

5.450 Contains 8.000-gallon radioactive liquid \vaste holdup 
tank. 

1,875 Former sodium melt drain system in support of SRE 
decommissioning, storage of plutonium in drums and 
SEFOR fuel. 

3,500 Storage of processed and unprocessed SEFOR fuel 
and repackaging of Fermi fuel assemblies. 

6.150 Storage of processed and unprocessed SEFOR, EBR. 
and Fermi fuels and high-level radioactive waste. 

6,150 Storage of processed and unprocessed SEFOR. EBR. 
and Fermi fuels. high-level radioactive waste. and 
packaged TRU waste. 

2.290 Received and unloaded incoming EBR-11 fuel casks. 
-Sources Internal ( orrcspomknce I rom Seward. I· A to NageL W.L. RockwelllnternauonaL Re. Request/or Radwactn·e ,\/atcrud and 
Radiation l'roduclllg /Jnicc G"wr Authoricationfor R.\ILJF Operation, lkccmbcr I 0. I <JX5 
KnelT.[) W and R [) Mcwr. Radioacti1·e \faterials !fandling hJcilitr (R.\1//F) Dcmolitionl'mgram .\fanag<'m<'lltl'!an. 1'.\/1'-11111!118. The 
Boeing Com pall\. Januar\ 30. 200·-1. pgs 8-9. 
l'cndlebcm. S L.. LJLC R.\1/JF /Jecontamination and !Jccommissioning !D&/J; l'uyect .\lanag<'m,~nrl'lan. /i.\1/JF-.-1.\'-1100/. Lnerg\ 
Technolog\ Fngnlt . .'t:nng ('enter. h:hruary I 0. 1993, pgs 31-3-+ 

1 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18, 2007, p. A-2. 
2 Internal Correspondence from Seward, F.A. to Nagel, W.E., Rockwell International, Re: Requestfhr Radioactil'e 
Material and Radiation Producing Device User Authorization/or RMDF Operation, December I 0, 1985. 
1 Cabrera Services. Final Combined Summary Report: Radioactii·e Materials Handling Facilitv Building Survevs. 
Santa Susana Field Laboratory, Ventura Countv. Califomia. October 2007, p. 2. 
4 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-2. 
5 Internal Correspondence from Seward, F.A. to Nagel, W.E., Rockwell International, Re: Request/or Radioactive 
Material and Radiation Producing Device U1·er Authorizationfor RMDF Operation, December.! 0, 1985. 
6 Haley and Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facilitv (RMHF), October 2006, p. 
3-2. 
7 Daniel. Mann, Johnson & Mendenhall, Calculations for RIA Waste & Fuel Storage Facilitv, Santa Susana, 
California, AEC Contract AT(ll-1)-632, August I 958. 
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By 1980. an 8.000-gallon radioactive liquid storage tank (UT-15) was located in Vault 2 of 
Building 4022 replacing the aboveground T-1 tank outside Building 4021 following overflow of 
the T-1 tank (Sec Building 4021 Radiological Incident Report). UT-15 was under static pressure 
and sits in a secondary open tank that provides space in the event of an overflow or catastrophic 
failure of the 8.000-gallon tank. UT-15. originally located in the Sodium Reactor Experiment 
(SRE). \vas connected to the Building 4021 treatment system via an aboveground pipeline. The 
pipeline was double-walled where it passed over the filter/blower area and into Vault I. The 
pipeline entered Vault I and was routed to Vault 2 through a hole that was drilled between the 

I " two vaults. ·-

In addition to the 8.000-gallon radioactive liquid storage tank in Vault 2. t\vo 5.000-gallon 
storage tanks \\ere also located in the vault. According to discussions \\ ith Boeing personneL 
these two tanks \\et-c secondary tanks brought up from the SRE to collect water. primarily rain 
water. during the RMHF Leach Field cleanup.' These tanks are illustrated in Figure 2.2p. 
A 1977 drawing indicates a tank used to melt sodium out of piping units ti·01n the SRE \\as also 
located in Building 4022. 1 

Water that collected in the Building 4022 vaults flowed through vault-to-vault penetrations to a 
floor drain in Vault 6 and then to a 200-gallon radioactive liquid sump tank. The 200-gallon 
sump tank was located in a sump outside the southwest corner of Building 4022 (see Figure 
2.2w)." This sump is a 3-foot diameter pre-cast reinforced concrete manhole pipe that extends 
approximately 28 feet below grade and sits on a 6-inch thick concrete slab. A submersible pump 
at the bottom of the sump is used to aut~)matically pump accumuluted radioactive liquids to the 
Building 4021 sump. A subsurface pipeline carried water from the 200-gallon radioactive liquid 
sump tank to the filter/blower area where it intersects with the Building 4021 drain line. Water 
ti·om the Building 4022 vaults. as well as condensate from the high-efficiency particulate air 
(I-lEPA) filter system. \vas then conveyed to the Building 4021 decontamination room sump 
tank. An exit pipeline transferred the water and condensate to the Building 4021 packaging 
room sump tank where it was then pumped to the evaporator for treatment.(' H 

The Building 4022 sump manhole cover was found to be a source of rainwater intrusion. Since 
the cover was sealed rainwater intrusion has been eliminated. The Building 4022 sump has had 

1 Correspondence from Chell. M .. MWH. to Waite. P .. Boeing. Re: Com·ersation H"ith Paulll"aite Regarding RHMF 
[l·icj Site Historv. February 23-24. 2009. 
2 MWH. Group 7 Northern Portion of' Area IV RCRA Facilitv /m•estigation Report. Santa Susana Field 
Lahoratory, Ventura Count)', California, Volume If RFI Site Reports. Appendix C. Radioactive Materials 
Handling Facilitv RFI Site (SWMU 7.6 and Area IV AOC), June 2009, pgs. C.2-4, 2-11-2-12. 
3 Correspondence from Chell, M., MWH, to Waite. P .. The Boeing Company. Re: Questions for Paul Waite 
Regarding RHMF (sic] Site llistorv (Discussion took place \"ia email during March. 2009). March 16. 2009. 
4 Rockwell International Drawing, Santa Susana Facilitv 81022. NA Melt Electrical Heaters. Power & Control. 303-
022-£8, February 19. 1977. 
5 Sources differ on whether the sump tank located at the southwest corner of Building 4022 had a 50-gallon or 200-
gallon capacity. 
6 MWH, Group 7 Northern Portion of' Area IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory, Ventura Countv. California, Volume If RFI Site Reports. Appendix C. Radioactive Materials 
Handlin[; Facility RFI Site (SWMU 7.6 and Area IV AOC), June 2009, p. C.2-4. 
7 Correspondence from Chell, M .• MWH. to Waite, P .. Boeing. Rc: Conversation with Paul Waite Regarding RHMF 
{sic] Site History, February 23, 2009. 
8 Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan, PMP-00008, The Boeing Company, January 30, 2004, p. II. 
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some groundwater intrusion: however. fl·equent inspections of the sump indicate that little or no 
groundwater is entering and the sump has not required pumping since the cover was scaled.l.2 

The Building 4021 and 4022 radioactive liquid sump tanks were deactivated in 2004 and the 
Building 4022 liquid waste storage tank \vas removed in 2005. When the pump from the 
Building 4022 vault sump was removed. a gasket under the sump cover was installed and a 
silicone sealer was applied around the cover to minimize water infiltrating into the sump. The 
floor of Vault 6 is reportedly inspected \Veekly for moisture. According to a March 2009 
discussion. the floor of Vault 6 has been dry ever since the sump cover was sealed. If water were 
to accumulate in the sump it would be pumped into a container for storage and eventual 

. J 
cvaporatton. 

A 500-gallon portable radioactive tank \\as stored in Building 4022. It was approved by the U.S. 
Department of Energy (DOE) for the onsite transport of radioactive liquids. The portable tank 
was used to transport material from Building 4059 and Building 4020. The tank was surveyed at 
each building location.4 This tank appears to be the same or similar tank that a 2009 RCR/\ 
Facility Investigation report describes as being stored in the Building 4621 mixed waste storage 
yard.5 

An historical review of underground tanks at the Santa Susana Field Laboratory (SSFL) 
described a 9.400-gallon steel tank f(x holding radioactive water. The tank was identified as UT-
14 and associated with Buildings 4021 and 4022.11 A 2008 work plan addendum associated the 
tank with Building 4022. but noted that the location of UT -14 could not be determined during 
historical docume~t review. 7 ~ 

Building 4022 has its own exhaust and filtration systems to control airborne radiation. The 
ventilation for the above grade working area of Building 4022 is brought about by natural 
convection from the work floor to the vents on the roof. Air enters the building through louvers 
at grade level. or through open doors. The building has no windows. During fuel transfer 
operations, all of the doors are closed. The storage vaults are maintained at a negative pressure 
against the high bay areas and air flow within Building 4022 is arranged fl·om areas of lower 
contamination to areas of higher contamination. Air flows into the vaults at a rate of 15,000 
cubic teet per minute ( clln) total through two prefiltered inlets located below grade on the cast 

1 Correspondence from Chell, M., MWH, to Waite. P., Boeing, Re: Conversation with Paul Waite Regarding R!-IMF 
{l'ic} Site Historv, February 23-24, 2009. 
2 Internal Correspondence from Seward, F .A. to NageL W .E., Rockwell InternationaL Re: Request for Radioacti1·e 
Material and Radiation Producing Device U1·er A uthori::ationfor RMDF Operation, December I 0, 1985. 
1 ChelL Meghann. Questionsj(Jr Paul Waite (Boeing) Regarding RHMF Site History. MWII, March 16. 2009. 
-1 Lavagnino, G., ETEC Meeting and Site Visit. U.S. Department of Energy, August 17, 1988. 
5 MWH, Croup 7 Northern Portion ol Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Lahorat01y. Ventura Countv, California. Volume 1- Text. Tahles and Figures and Volume II RFI Site Reports. 
Appendix C. Radioactire Materials Handling Facilitv RFI Site (SWMU 7.6 and Area IV AOC}, June 2009, pgs 3-8. 
C.2-4. 
6 Historical Review olUnderground Tanh. Area IV. No.: A4CM-AR-0005, Unknown Corporate Author, August 10, 
1994, P. 89. 
7 MWH. RCRA Facilitv Investigation Work Plan Addendum Second Amendment, Radioactive Materials Handling 
Facilitv RFI Site (SWMU 7.6 and Area IV AOC). Santa Susana Field Lahorat01y. Ventura County. California, 
October 2008. 
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wall. The air circulation system provided temperature control and filtration for the Building 
4022 vaults.\. 2·

3 

Air flow from the storage vaults is provided by two I I brake horsepower (BPI-I) blmvers '' ith a 
capacity of I 0.400 cfin each. An emergency 19-BI-IP blower with a capacity of 17.680 cfl11 was 
also available. In the event of a blower failure. an emergency diesel generator provides pm' er 
i()r the emergency backup blower. Each blm\cr. including the emergency backup blower. has a 
filter bank. Each filter bank has a set of I 0 prefilters and I 0 IlEPA filters. After filtering. air 
fl·om Building 4022 is combined in an exhaust plenum with air from Building 4021 and 
exhausted out the 3-foot diameter by 130-foot high stack connected to the western side of 
Building 4022. Exhaust air from the Building 4022 vaults is monitored for radioactivity in the 
stack . .J:iJl7 

According to Boeing. the two large "fresh air inlets." located approximately 15-feet below grade 
and located on the eastern side of Building 4022. \\ere used to provide a source of makeup air fl.1r 
the IIEPA-tiltered blowers servicing the subsurf~1ce vaults. The air \\as pulled through the vents 
by the blowers. Water collected in the inlets primarily during the \\et winter months. Each inlet 
was equipped with a sump and sump pump to renwve \Vater that may enter the inlets. The water 
was discharged to the to the asphalt-covered ground surface on the cast side of the building and 
allowed to flow on the surface of the RMIIF complex. eventually draining to the RMHF 4614 
Holdup Pond. In the event of a sump pump failure. water could have reached the vaults by the 
ducts connecting the subsurface vaults and blowers. According to Boeing. it \\as unlikely that 
water collected in the inlets could enter the vaults in the event of pump failure since the water 
would have had to reach over 2 feet deep to overcome the change in incline. According to 
Boeing. facility personnel do not recall. and there is no record of water entering the vaults via 
the makeup air system. llmvever, in the event that water entered into the vaults, it would be 
diverted to the radioactive water system through vault-to-vault wall penetrations leading to the 
Vault 6 floor drain and into the vault sump.x 9 

The fenced area between Building 4021 and 4022 contains the blowers. filter banks. and 
compressors for both buildings as well as the shared exhaust stack and the diesel generator f()r 

1 Chapman, J.A., Radioactive Materials Disposal Facilitr Sajet1· Anah·sis Report, Rockwell International, June 16, 
1986, pgs. 53, 55. 
2 Internal Correspondence from Seward, F.A. to NageL \V.E.. Rocb\ell InternationaL Rc: Request/or Radioacti1·c 
Material and Radiation Producing DCI·ice User Authori::ationjiw RMDF Operation. December I 0. 1985. 
1 U.S. Department of Energy Environment. Safety and Health Office of Environmental Audit, Em·ironmental Sun·ev 
Preliminary Report, DOE Activities at Santa Susana Field Laboratories, Ventura Calij(Jrnia, February 1989, p. 3-
13. 

4 Internal Correspondence from Seward, F.A. to NageL W.E .. Rockwell International, Re: Requestfc~r Radiuactil·e 
Material and Radiation Producin;; Device User Authuri::ationj(Jr RMDF Operation, December I 0. 1985. 
5 MWH, Group 7 Northern Portion of' Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboratmy. Ventura County, California. Volume II RFI Site Reports. Appendix C, Radioactil'e Materials 
Handling Facilitv RFI Site (SWMU 7.6 and Area IV AOC).June 2009, p. C.2-3. 
6 Daniel. Mann, Johnson & Mendenhall, RIA Waste and Fuel Storage Floor Plans. 303-022-M2, September 25, 
1958. 
7 Chapman, J.A., Radioactive Materials Di:,posal racilitv Safety Analvsis Report, Rockwell International, June 16, 
1986, p. 56. 
8 Correspondence from Chell, M., MWH, to Waite, P., Boeing, Re: Comusation with Paul Waite Regarding RHMF 
bic} Site History, February 23-24, 2009. 
9 Chapman, J.A., Radioactive Materials Di:,posal Facilitv Saj'cty Ana(vsis Report, Rockwell International, June 16, 
1986, pgs. 53, 55. 
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the Building 4022 emergency backup blower, This area is often referred to as the filter/blower 
area. The filter/blower area also contained three utility trenches used to support the ventilation 
ducts. Each trench contained a floor drain to convey surface \\ater away ti·om the filter/blower 
area. The floor drains connected to a 4-inch below-grade pipeline that conveyed surtace water to 
the RMHF northern slope. bypassing the RMHF catch basin. 12u See Figure 2.1 y for 
photographs of the filter/blower area and the northern slope drainage discharge point. 

A 1963 operating specification for the RMIIF states that automatic air monitoring systems \Vere 
installed in Buildings 4021 and 4022 to provide continuous air sampling of the decontamination 
and packaging rooms in Building 4021 and the vault areas belc)\\ the tloor of Building 4022. 
The systems \vere equipped with instrumentation having automatic detection. tec01·ding and 
alarm features. The alarm consisted of an audible signal bell and indicating lights. Equipment 
items of the system were located along the east wall in Room I 00 of Building 4021 along the 
west wall in the high bay area of Building 4022. 5 

The 1963 RMIIF operating specilication also notes that an automatic continuous stack effluent 
monitoring system was installed to sample and detect any radioactive. gaseous, or particulate 
releases to the atmosphere. The system instrumentation consisted of a recorder. alarm buzzer 
and red light in Room I 0 I of Building 4021 and a pump and probe assembly along the west wall 
of Building 4022. Figure 2.2u shows a 1970 air sampling system that \\as used to monitor 
radioactivity in the stack. Any abnormally high radioactive release would cause a buzzer and red 
light to actuate and remain in the alarm position until actions to remedy the cause and reduce the 
count rate have been accomplished or until the alarm was manually deactivated.6 

Former Use(s): The RMHF was a support facility to the Systems for Nuclear Auxiliary Power 
(SNAP) program. the SRE, and the Hallam Nuclear Power Facility. It was designed to handle 
the storage, volume reduction, packaging. and shipping of the SNAP and SRE radioactive 
waste.

7 
Building 4022 was used for the dry storage of used and unused nuclear fuel. During the 

Energy Technology Engineering Center (ETEC) operations. the building vaults were used to 
store containerized wastes from decontamination and decommissioning activities.x 

Storage of SRE Core I at Building 4022 began in 1959 and SRE Core II was stored beginning in 
1964. Both cores were stored in 3.5-inch diameter by 166-inch long canisters with threaded 

1 Correspondence from Seward, F.A. to Nagel, W.E., Re: Request j(n· Radioactil•e Material and Radiation 
Producing Device User Authorization for RMDF Operation, December I 0, 1985. 
2 MWH, Croup 7 Northern Portion o{ Area IV RCRA r(~eilitv bn·estigation Report, Santa Susana Field 
Lahoratorv. Ventura County, California, Volume II RFI Site Reports. Appendix C. Radioactive Materials 
Handling Facilitv RFI Site (SWMU 7.6 and Area IV AOC). June 2009, p. C.2-3. 
1 DanieL Mann. Johnson & Mendenhall, RIA Waste and Fuel Storage Floor Plans, 303-022-M2, September 25. 1958. 
4 Chapman, J.A .. Radioactil·e Materials Disposal Facilitv Sa{ety Analvsis Report. Rockwell International, June 16, 
1986, p. 56. 
5 Operating Specification Radioactive Materials Disposal Unit, November 7. 1963. p. 3. 
6 Operating Specification Radioactive Materials Disposal Unit, November 7, 1963. p. 4. 
7 Carroll, J. W. et al., RMDF Leach Field Decontamination Final Report, ESC-DOE-13385, Rockwell International, 
September 15, 1982. p. 7. 
8 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-2. 
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closures. Core I fuel contained 2.8 percent uranium-235 (U-235). Core II had different 
assemblies with appro:\imately 92-93 percent U-235 enrichment.' 

A .June 1985 data sheet form presents a chronology of fuel stored 111 the RMHF vault. This 

information is presented in Table 2.2 below.
2 

Table 2.2 
Chronology of Fuel at RMHF Vault, 1976 through 1985 

-

Fuel Material Type Quantity 
Date of First Date of Last 

Shipment Shipment 
SRE . Europ_il!I2l ( 2.8 -12% isotope) 1.641.881 gram~~ * 07123/79 

----- ------- --
Europium (92-93°1o isotope) 154.952 grams * 02/19/77 

Thorium 1.977 .458 grams * 02'1911977 

Plutonium 6 I 0 grams ** 06'21/78 

Uranium 1.045 orams * 0" 119/77 

llallam Europium (3.5% isotope) 29.125.233 grams 02 103 77 Ofi/27/79 
--

Plutonium 13.157 grams 02 08177 O'i/27/79 

Fermi !europium ( 25 °;(, isotope) 18.4) 7 grams 07 1 16'~CJ__ Nd provided 

Plutonium 2] f_!l"(llllS (;711(J j') 
1------------ - ___ }~'_l.!_provided ___ 

EBR Mark Ill Depleted Uranium 48 kilograms 
Plutonium 28,006 grams 

SEFOR Depleted Uranium 1.579 kilograms 

Plutonium 385.74 7 gram~ 

EBR Blanket Depleted Uranium 16.604 kilegramc;*** 

Plutonium 73,962 grams*** 
* Quanttty based on June 30, 197h tnYentof) 
**Quanti\\' based on June 30. J97h 111\ en tor. rJus rlutonium generatiOn booked on X•27·7h 
* * * Quantity I 1sted received as of 6/ 19/XS 

08/06'80 10.2480 
--

08 106/80 10 J4/8() 

05/1 () '8' 09 '16/83 

05/16'82 09/16/81 
03(--:> l/83 Not provided 
o3n 1.'83 l\:ot provided 

An Atomics International site waste management plan dated circa 1972 and an updated plan 
dated May I 974 provided information regarding the waste disposal activities at the SSFL. 
According to the waste management plan. which was prepared for the management of Atomic 
Energy Commission (AEC) contract wastes, AEC-owned \\aste management facilities. including 

treatment facilities and storage facilities. were located within the RMI-IF comple:\. These 
facilities included Building 4022. The waste management plan provided the following summary: 

"A small amount of high level waste resulting from hot cell operations is held in Building 
022 along with irradiated scrap nuclear materials .... High level materials in the form of 
irradiated reactor fuel elements and the high level waste resulting from dissection at the AI 
Hot Laboratory of irradiated fuel and reactor components arc stored in the vaults in Building 
022. These vaults which are located below grade in the Building 022 high-bay are 
constructed of magnetite concrete and arc fitted with steel support racks to hold canisters 
containing fuel elements or other high-level waste. Access to the vaults is provided by 
stepped plugs which are removed by means of the building crane. The vault atmosphere is 
exhausted through HEPA filters and the facility stack. 

1 Correspondence from Remley, M.E., Atomics International Division of Rockwell International, to Page, R.G., U.S. 
Atomic Energy Commission, Re: Physical Protection of Special Nuclear Materials Docket 70-25, August 16, 1974. 
c Unknown Author, Data Sheet, Chronology of Fuel at RMDF, June 19, 1985, BNA00972044. 
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Effluent control systems are limited to III~PA filters in the radioactive exhaust systems of all 
f~1cilities in which unencapsulated radioactive material is utilized. These systems consist or 
steel plena containing IlEPA filters. . The individual filters are tested hy the !Ianford 
Environmental Health Foundation. Richland. Washington, prior to their receipt at Atomics 
International. The filter plena with the filters installed are tested by Atomics lnkrnational f(Jr 
DOP [dioctyl phthalates] penetration either annually or each time the tillers are replaced." 1.' 

[Note: According to a I 997 handbook on filters and filtration. DOP penetration is a common 
way to test the efficiency of air filters. Dioctyl phthalates are oily liquids with high boiling 
points. Their thermal stability made them a good chemical aerosol to use in testing. although 
pure corn oil is now used. A DOP penetration test examined how much of an aerosol could 
pass through the fi Iter. 

1
] 

According to a 1986 Rockwell document. the ventilation and exhaust filtration systems for 
Buildings 4021 and 4022 were designed to control airborne contamination. These systems 
directed air from the outside of Building 4021 into the decontamination and packaging rooms 
and from the outside of Building 4022 into the vaults. Local air pressure was successively 
reduced at each area of higher potential contamination. According to the 1986 Rockwell 
document. the operating characteristics of the system arc as follows: 

• Direction of air llow fi·om areas of lower potential contamination to areas of higher 
potential contamination are maintained at all times. 

• All facility exhaust is directed through prefilters and HEPA filters and released through 
the facility stack. 

• Filter replacement is performed when pressure differentials across the high-efficiency 
filters exceed nominally 3 inches of water. with an absolute maximum of 6 inches of 
water. or when radiation levels at the surface of a plenum exceed 150 milliroentgens per 
hour (mR/h) or the flow rate is insufficient to provide proper air changes and movement. 
Pressure differentials across the exhaust system filters is monitored and recorded by 
personnel monthly. 4 Filtration efficiency ofthe I-lEPA filters is measured promptly after 
a change or once a year, whichever is more fi·equent. 

• A minimum of six air changes per hour is provided 111 all areas posted tor airborne 
contamination. 

• Flow rates into the vaults. when any opening IS made, can be maintained at nominal 
values by manual adjustment of dampers. 

• When the potential for release of contamination exists, air flow to the areas of potentially 
greatest contamination is verified. 5 

1 Atomics International, Site Waste Management Plan, Circa 1972, p. 2. 
2 Atomics International. Management ol AEC-Generated Radioactive Wastes at Atomics International, May 31, 
1974, pgs. 1-2. 
1 Dickenson, T.C, 1997. Filters and Filtration Handbook. Elsevier Advanced Technology, New York . 
.j The research team is not in possession of these monthly records. 
5 Chapman, J.A., Radioactive Materials Disposal Facility Safety Analysis Report, Rockwell International, June 16. 
1986, pgs. 51, 53. 
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------------------

According to the 1986 Rockwell document. the most recent filter test and velocity measurements 
performed in April 1986 indicated that the filtration system was at least 99.0 percent efficient for 
particles of size 0.8 microns and larger. and the flow rate out the stack is 21.933 cll11. 1 

According to a 1989 U.S. Environmental Protection Agency (EPA) report. the air emissions from 
Buildings 4021 and 4022 consisted primarily of surface radioactive particles resulting fl·om 
decontamination processing. packaging activities in Building 4021. and fl·om storage and 
handling activities in Building 4022. This particulate matter contained uranium. plutonium: 
cesium-1.'7 (Cs-137). strlmliLim-90 (Sr-90). kr:tom-85 (Kr-85) and promethium-147 (Pm-147) 
as mixed fission products: and cobalt-60 (Co-60) and europium-152 (Eu-152) as activation 
products. The particulate matt~r in air \vas controlled through filtration b) IlEPA filters. The 
ambient air within Area IV \\LIS monitored daily by continuous cnllectil)n of air particulate 
samples using a netv,ork or eight air samplers. The samples \vere counted for alpha and beta 
radiation following a 120 hour del<!y to aiiO\\ f~_)r radon and thorium deca:. DOE monitors the 
stacks serving Building~ 402 J and 4022. According to a DOE survey report in 1987. 99 percent 
of the ambient air alpha mca~urements and 64 percent or the beta measurements \\ere below the 
method limit of detection at the time. The DOE sw·vey report indicates that emissions fl·om 
RMllF Buildings 4021 and 4022 \\ere higher than the equi\aknt ambient air emissions shmvn in 
the Rockwell annual mDn:tl)ring report data for 1981 through 1987. In 1987. the total 
radioactive emissions released tl·om Buildings 4021 and 4022 was less than I percent (0.7 
percen~ alpha. 0.17 percent beta) of the appropriate DOE guidelines according to the DOE survey 
report.-

According to a 1990 Ro~kwell air emissions report. all release points at SSFL facilities with 
significant potential for di~charge of radioactive material are controlled, by the use of HEPA 
filter systems, to maintain public doses far below 0.1 millirems per year (mremlyr). 
Sampling was performed to permit measurement of the releases. and these measurements 
were used to estimate hypothetical ofTsite doses. Radioactive atmospheric effluents from 
DOE faL·ilities were limited to a continuously operated exhaust system at the RMIIF and an 
intermittent exhaust systern at Building 4059. According to Rockwell. .. minor·· locations of 
soil contamination, including the RMHF 4614 Holdup Pond and RMHF north slope, were 
also monitored for airborne radil)activity. According to Rockwell. no airborne radioactivity 
was detected in these two locations and, therefore. they were not included in the estimate of 
airborne exposure. Operati@s at the RMHF that generate airborne radioactivity included 
decontamination of equipment. repackaging of radioactive waste. evaporation of 
radioactively contaminated water. and packaging of the resultant residue. These operations 
were performed inside a building. with \Vorkplace air sampling. equipped with a ventilation 
system that exhausted to the atmosphere through a HEPA filter system. The filters were 
certified for efficiency prior to installation and the system was tested after filter replacement, 
or at least annually. According to RockwelL the RMHF pre-filters were noted to be 99.98 
percent efficient while the HEPA filters were noted to be 99.99 percent efficient. Annual 
quantities of radioactive contaminates at the RMHF in 1990 arc provided in the table below. The 

1 Chapman, J.A., Radioactive Materials Di~posal Facility Safety Ana(vsis Report, Rockwell International, June 16, 
1986, p. 58. 
2 U.S. Environmental Protection Agency, Santa Susana Field Laboratory Site Report, Ventura County, California, 
Report for Congressman Elton Gallegly, July 31, 1989, p. 33. 
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1990 Rock well report notes that the estimated dose to the nearest resident in 1990 is less than I .2 
x 10(' millirems (mrem). which is below the 10 mrem standard established hy 40 CFR 61. 1 

1990 Air Emissions from RMHF 

Radio nuclide Quantity (Ci) 
Americium-241 (Am-241) 1.0 x 1o·IU 

Cesium-137 (Cs-137) :ux 10 
Cobalt-60 (Co-60) 4.9 X 10. 

Tritium (H-.1) 1.6xl0" 
Plutonium-2.19 (Pu-2.19) 2.5xlo·" 
Strontium-90 ( Sr-90) 2.9x 10 8 

. -. 

According to a 1991 DOE Tiger Team finding. although the radionuclide emissions fl·om the 
Building 4021/4022 stack was considered to he very lm\. emissions from the stack had not 
undergone formal evaluation in accordance with established National Emissions Standards for 
I lazardous Air Pollutants (NESHAP) regulations. Because of this. stack monitoring according to 
NESHAP regulations \\as required. Although the samplers at the RMHF had the required 
continuous radiation monitors to detect sudden increases in radiation during accident situations. 
deficiencies in the radionuclide pat1iculatc sampling systems. which have been in usc since 1970. 
prevented the samplers from meeting established NESHAP requirements. Examples ofthe noted 
stack sampling deficiencies included: suitability of sampling locations. number of sampling 
points, and sampler design. The samplers at the RMHF were not originally designed to monitor 
the large range of particulates. which could be present as a result of I-IEPA filter problems. 
deposition inside the stack, or corrosion buildup in the stack. Because of the design flaws. the 
radioactive particulate emission release rates that were supplied for modeling purposes by 
Rockwell were determined from air filter samples. which were collected in a manner that may 
not be representative of actual emissions. The Tiger Team observed that the changing and 
handling of the filter samples revealed that loss of particulate matter may occur and thus air 
emission modeling may not be accurate? 

A March 1993 surveillance and maintenance program plan for SSFL surplus facilities provides 
the following minimum requirements for surveying the RMHF.3 

1 Correspondence from Rutherford. P.D .• Rockwelllnternational, to LeChevalier, R.R., U.S. Department of Energy, 
Re: Final NESHAPs Reportfor 1990, May 28, 1991. 
2 U.S. Department of Energy. Tiger Team Assessment Energy Teclznologv Engineering Center. DOEIEH-0175, 
April 1991, pgs. 3-12~3-15. 
3 Richards, C .D. et. al., Rockwell International Document No. ER-AN-000 I, Sun•eillance and Maintenance 
Program Planfor SSFL Surplus Facilities, March 1993. 
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RMHF Radiation and Contamination Surveys Minimum Requirements 

- --~- - -· ·-~ -·· ----

Area Meter Surveys Smear Surveys 
When Conditions 

Change 
Perimeter Fence Quarterly X 

--
8uilding Walls Quarterly X 
Storage Yard Quarterly X 
Package Room l\1onthlv l\1onthlv :"_pot Checks 
Vault (4022) Monthly M c!!.!.!hl!:___ ___ X 

---------·-----···-
Decon Room ( 4021) Monthly l\lonthlv Spot Checks 

--- ~--- ____ ----.....Ji___ ____ 
·---~- -----·--·-··---

Building 4034 Quarterly \lonthlv X 
-·· ---- ----- ·····~---

Building 4044 Quarterly 
-

\lonthly X 
13uildinu 4(121 Quarterly \lonthly X 
Building 4075 Quarterly Month!\ X 
Building 4665 Quarterlv 
Laundry and Change Rooms Monthly \lonthlr S':cl Checks ------
Clean Trash Before disposed of 
Pond Perimeter Quarterly 

--·--- ----- -····- -------------
Air Samples 4021 and 4022 Changed and Counted \Veeki;. ________ 

~-~----

Stack Sample Changed and Counted \\ieekh 

Pond Water Sample Taken monthly or every tinK ii rain,. !\lore often when havinCJ. heav\ rains 
Filter Plenums Differential Pressure Logged \Jon~ 

A November 14-15. 200 I compliance inspection by the C3lifornia Department of Toxic 
Substances Control (DTSC) found that there was no activity in Vault I at the time of inspection. 
but a primary containment tent (PCT) was located in the vault. The PCT was a negative-pressure 
containment system equipped with dual HEPA-filtered air exhaust. It was built to provide 
primary containment and HEPA filtration for activities involving packaging. decontamination 
and sampling of the mixed transuranic waste. According to a Boeing employee. Vault I was last 
active on October 31,2001. Vault 2 housed the 8.000-gallon radioactive liquid storage tank. 
The inspection notes this vault was not included in the Part A mixed \\ aste storage permit 
application as a storage area. The waste analysis for the tank showed the presence of 
tetrachloroethene along with other halogenated solvents. The source of the tetrachloroethene 
could not be determined. Vault 3 was empty at the time of inspection. Vault 4 housed a 3.000-
gallon cylindrical container with a small amount of mercury contaminated sludge from the 
decontamination and demolition of the Hot Lab. This sludge had been stored since September 9. 
1994 under Site Treatment Plan (STP) No. ETW021. Vault 5 was empty. Vault 6 was divided 
into two areas. A total of 40 drums were stored in the vault and they appeared to be in good 
condition. Vault 7 housed Box B-1157 containing \Veirs from a water storage tank. This waste 
had been stored since August 24, 1993 under STP No. ETW021. 1 

Information from Interviewee(s): A number of former employees were interviewed about 
their experience at the SSFL. Eight remembered the RMHF. Excerpts from their interviews are 
included below. 

Interviewee 254 worked at the Santa Susana Field Laboratory from 1957 to 1989 and became the 
Engineer in Charge at the RMDF, now known as the RMHF. The following excerpts were 
pulled from the interview. 

1 Eissa. E., Compliance Evaluation Inspection Report, November 14-15, 2001, Department of Toxic Substances 
Control, February 15, 2002. 
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·------------·----

"When 1 n·orked at tire RMDF. Cl'CJTthing that came in there \\'as a/re(/(1\' packaged 
Depending on exacrh· holl' it \\'liS packaged and what len'/ of'radiological contamination 
it had, \Ve either had to repackage it, clean it(i11·ther, orjust complete thctinalnecessmT 
papenvork. Some waste at the RA1DF uJmcfi·om DeSoto, hut most of'itll'asji·om ,)',)'FL. 

lhe /e1·e/ of' rw/ioactil·itr also dictated 11-lzcre the material was stored at the ji!Cilitl'. 
llzere 11·ere diffc'rent areas specified fin· each level of' radioactil·ity. I figh/y nu/ioactil'e 
jiw/ that came to the Riv!DF 11'(1.1 stored in the RA1DF l7ault. The muir contained cells 
designed to ho/djiJ(•/ clements. A 50-ton crane \\'ould lm1'£T a cask that containcdfour or 
/il'cfite! clements onto the n111lt/loor. Another mamjmlator would then transfc'r oncfucl 
rod and place it in one lWt!t cell that was then topped ll'ith a plug. lhc cask would 1110\'e 
to the next l'illt!t cell and loli'(T the next jitcl clement in so that each jite! element \\'as 
stored in its own cell. l11c RA1DF stored H'astc, hut it also stored items rhat ln'rc waiting 
examination in the llot Cell. So some material was stored at R!vfDF until it could he 
examined at the Hot Lah, and then \\)hen it 1ms done at the Hot Lah it \\'(Jllld come hack 
to the RA1DF and m1·aitjinal off.\ite di.1posa/. 

We also stored a lot oj'radioacril·c tools and equipment at the RMDF that had heen used 
ar orhcr/iiC·i/ities. " 1 

Interviewee 290 worked for Atomics International for 35 years in a variety of positions as a 
forklift driver. shift leader. and operations engineer. The foiiO\ving excerpts were pulled fl·om 
the interview. 

"All mv work was sodium non-nuclear, with no responsihilities relating to 
radiological materials or waste. I wore afilm hadge during my time as aforkliji 
operator, :·illch as when entering the RMDF. I hauled spent fitel rods fi-·mn the 
SRE to there, as well as other radiological materials. I was aware of the SRE 
meltdown but fwd no experience with it, beyond hauling out thefitel rods. 

I was aware o{no significant releases, and I never had a dailv hum out fi'om 
radiation e.\posure. ·· ~ 

Interviewee 277 started working at SSFL in May 1975 as a technician in Building 006 for 
Atomic International's Sodium & Component Technology Group. The interviewee was 
transferred 2 to 3 years later to work at the RMHF. The following excerpts were pulled fl·om the 
interview. 

"After working for 2 or 3 years at Building OOo, I 1vas trans{erred to RST's 
department at the radioactive materials disposal facility (RMDF). We would 
receive casks with radioactive fitel rods inside, open them and pllt the fitel rod 
bundles into baskets and number them. Some of them were 30feet long 7/ze/itel 
rods came Fmn places like Hallam and Savannah River. The Tri-State truck 
drivers would not leave their trucks until the cask was off the truck and placed in 
the vault. The fitel rods in the canisters were stored at the radioactive materials 
lzandlingfacility (RMHF) until they had cells ready at the Hot Lah (Building 020) 
to unclad the sodium from the fitel rods. They would open up the bundles at 
Building 020. We would lower the baskets into the floor vaults at the RMHF. 

1 Interview No. 254 conducted by DOE and EPA on July 20. 2010. 
2 Interview No. 290 conducted by DOE in 2010. 
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Note that at the Hot Cell Building 020 would al~mys clean up the cells used in 
each project and then p(/int the cells in order to keep the rad contaminarion down 
in each cellj(n· the next project. ·· 1 

Interviewee 255 worked for Atomics International from 1967 to 1985 as an atomic inspector and 
certified x-ray technician. The following excerpts were pulled Jl·om the intervie\\. 

"Building 4022 was used to store radioactive nutferial. It fwd ({storage jucilitv 
in the floor and you ll'(nt/d take the cap off and 1mt (/ jitcl rod down there Thn• 
monitored that pretty close. 1 don't knmr I11J\I much jitel was stored in the 
lmilding, hecause 1 onlv went to the building to nwgniflux the hooks on the 
cmncs. 1 don't knoll (111Vthing ah()//t 4022 other than it had a .fitcl rod stomgc 
area. 1 don't know exoctlv ~dwt Building 402 I contained, but 1 suspect it fwd 
some radioactive material also. 

Building 40:!. 1 and 4022 had outside dminage S):stems, most likely j(Jr lunul/iJ'g 
rainwater. lhey did not expect the lWttcr /o hm·c radioactivity, hut thcv 
monitored those .1ystemsjust in case. " 2 

Interviewee 195 started working at Santa Susana in 1968 at a variety ofbuildings. The following 
excerpts were pulled from the interview. 

"Over at the RMDF, 1 loaded the tuhes or cylinders. There were procedures and 
they were pretty wellfollowed By that time they had gotten their act together. 

We would tum thefilm hodges in-they ~vere mandatory to wear at the RMDF · 
but I don't remcmher how ofien they collected them and gave you a new (1/IC. 1 
vt·ould lem·e mine on the shel(next to the door 11·/ien 1 lefi the RMDF and pick it 
up at the same place the next day. Sometimes you 1mre a film hadge and 
sometimes _vou also wore a dosimeter. " 3 

Transferring to Atomics International from Rocketdyne in 1974 aJler working on the Apollo 
program, Interviewee 135 was a value engineer. The following excerpt was pulled from the 
interview. 

"Fuel rod storage was at the Radioactive Materials DL\posal Facility. One ofthe 
buildings was used for storage o( radioactive materials, maybe it was Building 
59. n4.5 

Employed by Atomics International from 1958 to 1990 to repair equipment and eventually 
become Manager of Remote Designs, Interviewee 18 had the following to say during the 
interview process. 

1 Interview No. 277 conducted by DOE in 20 I 0. 
"Interview No. 255 conducted by DOE and EPA on July 9, 2010. 
3 Interview No. 195 conducted by DOE in 2010. 
4 The RMHF building that stored fuel rods was Building 4022. Building 4059 housed the Systems for Nuclear 
Auxiliary Power (SNAP) 8 Development Reactor. 
5 Interview No. 135 conducted by DOE in 2010. 
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"All H'aste. as I rememher. ~vas stored in casks awl \\'ent to Building 22 and later 
was shipped to Savannah jhr reuse. I recall CEF was an engineer that oversaw 
the shipping ofthe r({(/iological l\'Oste to Sm•(tnJwh in the lartcrveors ... 1 

Interviewee 3 was an Atomics International employee from 1963 to 1999. The interviewee 
started as a f(xk lift operator and was promoted to be in charge of five test facilities. The 
following excerpts were pulled fl·om the interview. 

"I transported waste material in 'pigs· (shielded lead containenj to Building 64, 
and sometimes to Buildings 2/ and 22. 1 think an outside contractor took the 
H'ostcfi·om there to Beat(v. NV I am not sure 11.'fwt \l'(ts ultinwtelv done 1vith the 
\\·astc, I \Wtsjust asked to mm•e it. 

Buildings 20, 2/, 22. 24. 25. /9, 59, 9, and}()() \\'ere all hot huildings. 

Those guvs in Buildings 20, 2/, and 22 had all the hot stuff. If(mvone was going 
to get any exposure those huildings ore where it 1ms going to happen. I know one 
guy that died, I don't know if it ~t·asfi·om nmcerji·om H'Orking at the site, hut he 
used to work in Building 2/ and 22. "2 

Radiological Incident Reports: There have been several incidents associated with Building 
4022 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table, when available. Summaries of all available incident reports are provided in 
Attachment A. 

Building 4022 Incident Report Summary 

'Incident Date of 
Location of Incident Isotopes 

File Name Incident 
i\0588 12/2911965 RMDF Yard 

i\0631 5/9/1969 RMDF Vault Pit 

i\0589 5/1911977 RMDF lligh Bay 

A007l\ 4/5/1979 lligh Bay Mixed Fission 
Product 

A0314 8114/1979 Gate to T022 Sr/C's 

J\0239 I 0/29/1979 Substation 783 

J\0086 5/2811981 lligh Bay MFP 

1 Interview No. 18 conducted by DOE in 20 I 0. 
c Interview No.3 conducted by EPA on March 16,2010. 
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Description of Incident 

Drums Of Contaminated Sodium 
Exploded In Rain Storm And 
Burned. 
Employee Fell 12 Feet To Bottom 
Of Sump Pit. 
SRE Piping Caught Fire In The 
Sodium Melt Vessel At RMDF. 
Recovery Of Jammed Fuel Element 
Can In Hallam Transfer Cask. 
Waste Truck Load Leaked R/A 
Liquid. 
Rl A Exhaust Lost When Raccoon 
Shorted Out Substation and 
Generator Failed. 
High Level RIA Liquid Ran Out of 
NAC Cask Onto Floor Blocks 
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Building 4022 Incident Report Summary (concluded) 

------ ·-----·· -. -
Incident Date of 

Location of Incident Isotopes Description of Incident File Name Incident 
A0567 7 /2]/1981 RMDF lligh Ba: HP Contaminated Finger While 

Smearino "Clean" Tools. 
A0259 11 124/1981 Vault 7 \\ astc ivli'\ed I ission Absorbed High Level 1\AC Waste 

Product Open To Atmosphere. 
A0:\26 (JIJ() 1 J982 lligh Ba: RAS Alarm Response 

Inappropriately Cancelled Because 

Of Known Cause. 
AO 115 ]/24/1983 High Ba: Mi:-.ed I·iso.;i''" RAS Alarm Caused By High 

Product Radiation During l·uel I ransfer. 
-- f----· 

AO I I(, ]1]0 1198] II igh Ba: Response To RAS Alarm. 
AO 158 6 11]/1986 lligh Ba: ivli'\ed I i"'ion Off Scale Dosimeter During Bivll 

Product Cask Work. 
AO 159 (JIJ3!]986 lligh Ba; Mi:-.c:d I i''ion Employc:e Placed Unprotected I land 

Product On Contaminated Cask. 
AOI61 6 125/1986 lligh Ba; ivli'\t:d I i,;,;ion I Employee Contaminated Shoe 

Product Durin!! Decon OfNAC Cask. 
+------·-'--· -

AOI66/:\0167 12.22 1 1986 High Ba: (\ 1Co I R'A Water Sprayed Employee 

---~----

i During Fuel Cask Unloading. 
12/22/1986 lligh Ba: --r R/ A Water Drained From Transfer 

I Cask Contaminating Employee And 

f----------
Floor. 

A0168 1/611987 lligh Bay Employees Shoes Were Found To 
Be Contaminated. 

i\0171 1/7/1987 lligh Bay M i:-.cd Fi>:-;i,m Employee Contaminated During 
Product Routine Survey Of Tools And 

Equipment. 
AO 170 1/15/1987 All RMDF Rc\ ie\\ of R/ A Incident at RMDF. 
AO 172 1/16/1987 lli;:h Ba: I Lmplo; ee Restricted From R/ A Area 

Obsencd Working In A Controlled 
Area. 

A0209 1012/1990 Dccon Rm 021 Mi:-.cd Fis,ion Lmplovees Became Contaminated 
Product While l :nloading IVA Cable For 

lkcon. 
i\0672 2/2!/1997 High Bay Door Tent Fixed R/ A Contamination On Left 

Wrist And Personal Pants. 

A0674 ]/25/1997 High Bay Discreet Pa11icle On Employee's 

Right Shoe 

• A health physics logbook entry tor the RMHF dated December 29, 1965 describes 
several loud explosions thought to be sonic booms by personnel in the RMI-IF Office 
Building 4034. The explosions turned out to be coming fi-Oin a sodium drum in a 
shipment of radioactive waste awaiting pickup. An emergency team of three firemen 
responded first followed by the health physics emergency team. Smoke from the fire was 
reported to blow away from the RMHF into an unpopulated area. The logbook entry 
notes that weather conditions at the time (high winds and heavy rain) made normal 
operating procedures, including air sampling and smearing difficult. An exclusion zone 
was established and equipment and personnel were monitored prior to leaving the area. 
One fireman's uniform was found to have contamination at 90 disintegrations per minute 
(dpm). All other uniforms were at background, below 0.1 millirad per hour (mrad/hr) 
and 30 dpm. A water sample taken from rain runoff indicated I x I o-s microcuries per 
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cubic centimeter (llc/cc also ~tCi/cc ). 1 A handwritten note obtained from Boeing 
indicates that on December 29. 1965. drums of contaminated sodium exploded in a rain 
storm and ··burned:· The note indicated there was a tire. liquid spill. outside 
contamination, and airborne release to the environment. A f(mnal incident report for this 
incident could not be located in available documents (A0588).2 

• On May 19. 1977. the "Sodium Melt Vessel lid" \vas removed in preparation for 
removing the SRE piping fl·om the vessel. Approximately 20 minutes following the 
removal of the I id. it \\as reported that smoke was detected coming from the vesse I. An 
employee took the dry chemicals fire extinguisher and unloaded it into the vessel and the 
employees present evacuated the building. Two employees wearing self-contained 
breathing apparatus equipment entered the building to put the lid back on the melt vessel 
to extinguish the fire. Air samples were reported to have resulted in an immediate count 
of2.3 x 10. 10 ~tCi/cc and a !-hour delay count of2.0 x 10. 10 ~tCi/cc. Nasal smears ofthc 
employees present during the incident were reported to have been negative. Following 
the incident. the vault area \vas damp mopped and allowed to dry. The incident report 
indicated the cause of the fire to have been either excess alcohol or deficient argon gas 
purge. It was also indicated that the RM DF air stack sampled was removed and analyzed 
and found to be "negative." On May 20. 1977. 130 smears taken in the vault area 
indicated tour smears with a maximum count of 75 dpm. These areas were reported to 
have been cleaned and the building was released. The incident report did not indicate the 
background levels ofthe building (A0589). 3 

• On August 14, 1979. an outside vendor, Heavy Transport. Inc .. truck-trailer was loaded 
with approximately 44,000 pounds of low-level radioactive waste destined for Beatty. 
Nevada. for burial. The shipment contained six 8-foot long boxes with the remainder of 
the waste in 55-gallon drums. The truck-trailer was moved outside the immediate RMHF 
facility area to a low-background area tor a final U.S. Department of Transportation 
radiation survey. The trailer \\as parked on the left side of the facility access road and 
was tilted slight toward the outside edge of the roadway. Soon after moving the vehicle, 
liquid was observed dripping from the trailer to the asphalt apron. A shipping box leaked 
approximately I pint of radioactive liquid containing cesium-137 (Cs-137) and strontium-
90 (Sr-90) on the asphalt outside the RMHF and on the trailer. An immediate survey 
found readings of about 85 mrad/hr on the asphalt and 125 mrad/hr on the trailer. 
According to the incident repOii. "protective measures were taken to contain and control 
the area and liquid escaping from that location." This included the placement of a bucket 
to catch what was suspected to be alcohol and a rope barrier was established to control 
access to the spill area. 

Alcohol splattered onto a rear tire and a mud flange, which were covered by personnel 
using green tape. The truck and trailer were moved back into the controlled area to 
unload the leaking shipping box. The incident report indicated that plastic was used to 
catch additional leakage and to cover the road to protect uncontaminated tires. One 

1 Lane, W.,lf.P Log RMDF. A0588. December 29, 1965. 
2 Unknown Author, Handwritten Note: 588, 12-29-65, RMDF Yard, Unknown Date. 
3 Bradbury, S.M., Rockwell International Internal Letter. Subject: Fire in the Sodium Melt Vessel in Building 022, 
May 23, 1977. 
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employee contaminated a white lab coat to about 700 counts per minute ( cpm ). which 
resulted in the lab coat being placed in a radioactive waste receptacle for disposal. 

Upon removal of the shipping containers. it was determined that alcohol dripped through 
the wooden floor and contaminated part of the undercarriage of the trailer. Personnel 
were assigned to clean this radioactive materiaL \Vhich took approximately 3 days to 
reduce all detectable activity to 200 cpm or less. This included the installation of ne\\ 
wooden slats and the painting of all bare metal surfaces as necessary. The incident report 
did not indicate how the asphalt apron along the RMHF access road was decontaminated 
(/\.0314). 1 

• On October 29. 1979. alarms went otT at I :20 a.m. indicating electrical pmver failure at a 
number of Santa Susana facilities. including Building 4022. The power \\as ofT at 
Building 4022 and the emergency generator at the building was not operating. 
Electricians were called in fl·om home to reestablish pmvcr and fix the emergency 
generator. which had to be shut down and restarted. Maintenance electricians found that 
two raccoons had entered the Southern California Edison substation and shorted out two 
fuses there cutting pmver (/\.0239). 

• On May 28. 1981. in the Building 4022 high bay, personnel were rotating "the N.!\..C. 
cask" 180 degrees on the longitudinal axis from the normal transport position. The cask 
was then lowered to the horizontal position. This was to allow the opening of a drain 
plug that normally faced down in transport. The incident report indicated that as the cask 
approached horizontaL liquid ran out the top vent line hole and the cover port located 
"135 degrees below top dead center." The liquid was reported to have run down the cask 
support member to the belly pan and through holes in the corrugated metal pan to the 
uncovered vault floor blocks. Personnel spread absorbent towels over the spill and 
placed a bucket under the belly pan to catch the liquid draining from the belly pan. The 
cask was elevated to stop the flow of liquid. 

The contents of the tank were reported to have been approximately I year old mixed 
fission products from a tailed ''PWIC power reactor fuel element that was suspended in 
liquid. The dose rate from the major accumulation of liquid in the bucket used to catch 
the liquid was 25 rads per hour (rad/hr) beta gamma at 4 inches above the bucket. One 
spot on the floor indicated 25 rad/h with 17 roentgens per hour (R/hr) at 2 inches. It was 
estimated that 50 gallons of liquid were located in the cask. The incident report did not 
indicate what volume spilled. 

The available incident report indicated that additional summaries were provided on the 
back; however, the research team only received one page of the incident report. As a 
result, information regarding the contamination and cleanup of the incident cannot be 
summarized (A086). 2 

1 Owens, D.E., Rockwell International Internal Correspondence, Re: Radiological Safety Incident Report, RMDF. 
August 14, 1979. A0314, August 20, 1979. 
2 Badger, F.H., Rockwell International Internal Letter, Subject: Radiological Safety Incident Report, T022 High 
Bav.May28,198l,June9, 1981. 
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• ;\ 1985 second quarter radiation safety review f()r RMHF Building 4022 indicated that 
fixed-location dosimeters \\ere placed at eight locations around the RMHF perimeter 
fence. Results fl·om the initial monitoring period sh<m ed a maximum exposure of 810 
mrem at the northwest perimeter fence. This result is above the annual limit of 500 
mrem/yr for radiation exposure in uncontrolled areas. 1 

• A 1986 first quarter radiation safety review for the RMIIF again showed a high exposure 
(1.140 mrem) at the northwest perimeter fence. It was noted that the possibility of 
exposure to any member of the general public was unlikely due to the terrain north of the 
RMHF fence line and the continuous remote surveillance of the area.2 

Current Use: Building 4022 is still standing. As of July 27. 20 II. Boeing notes that there is no 
storage of radioactive waste in Bu i !ding 4022. I hm ever. the underground vaults of Building 
4022 have lmv levels of contamination and the HEP ;\ ventilation dueling between Bui !ding 4021 
and Building 4022 is highly contaminated. 

Previous Radiologicallnvestigation(s) and Decontamination/Cleanup of Release(s): 

• 1988 DOE Environmental Survey. ;\ June 30. 1988 DOE status report states that 
although improvement had been made to reduce radiation exposure rates. because of 
changing operations involving radioactive materials handling at the RMHF. exposure 
rates may exceed the DOE guideline of I 00 mrem/yr for continuous exposure at the 
property boundary north of the RMHF. This guideline was intended to prevent members 
of the public from unknowingly receiving excessive exposure as a result of DOE 
operations. According to the report, long-term exposure to a member of the public was 
unlikely due to the rugged terrain along the north boundary and daily security patrols.3 

• 1991 Monthly Radiation Surveys. Project progress reports located for February. 
March. and August 1991 note that monthly radiation meter surveys and smear surveys of 
the RM HF vault found nothing unusual and no corrective actions were required . .\_:> 

6 

Additionally. a 1991 Rockwell report notes that radiological conditions in the RMHF 
were determined by periodic surveys, which are summarized for the first quarter of 1991 
in the report. Results are shown in the table below.7 

1 Internal Correspondence from Moore, J.D. to Remley, M.E., Rockwell International, Re: Quarterlv Rn·ic·w of the 
RMDF (T022jfvr Radiation Safety. Second Calendar Quarter, 1985, September 18. 1985. 
c Internal Correspondence from Moore, J.D. to Remley, M.E., Rockwell International, Re: Quarterlv RevielV of the 
RMDFjiJr Radiation Safetv, First Calendar Quarter, 1986, June 23, 1986. 
1 Weiner, L.A. and Barisas, S., Status Report of' the DOE Activities at the Santa Susana Field Laboratories Site 
Environmental Sur1'1'_V, U.S. Department of Energy. June 30. 1988, p. 10. 
" Gaylord, G., Enertzv TechnoloA_'V En~ineerin~ Center Project Pro~ress Report Accountin~ Periodfi;r Fehruarv 
1991, Attachment 1-3, Engineering Technology Engineering Center, February 1991. p. 2. 
5 Gaylord, G., EnerK,V Technology En~ineerin~ Center Project Progress Report Accounting Periodf'or March 1991, 
Attachment 1-3, Engineering Technology Engineering Center, March 1991, p. 2. 
6 Gaylord, G., Ener~y TechnoloK,V En~ineerin~ Center Project Pro~ress Report Accounting Period for Au~ust 1991, 
Attachment 1-3, Engineering Technology Engineering Center, August 1991, p. 2. 
7 Internal Correspondence from Barnes, J. to Rutherford, P., Rockwell International, Re: First Quarter, 1991 ALARA 
Report, August 8, 1991. 
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RMHF Removable Contamination Levels for First Quarter, 1991 

Lowest Highest 

Posting 
Measured Measured 

Location Limits Level Level 
Status 

(dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

beta-gamma beta-gamma beta-gamma 
Building 4021 Open < 1.000 <50 651* 
(Laundry. Change Contaminated I .000 <50 3. 138** 
Room. Area 
Decontamination 
Room. Packaging 
Room) 
Building 4022 Open < 1.000 ' 50 5.000*** 
Vault Storage 
Building 4034 Open I JJOO ·- 5() -50 

Offices 
Building 4044 Open - 1.000 /50 50 
Break Area 
Building 4075 Open < I .000 < 50 <50 
Storage Area 
Building 4621 Open < 1,000 < 50 < 50 
Storage Area 

*Alpha contamJn<ltlon of 13 dpm/100 em- \\as founJ on the stnk top 111 the changl,_' rom I he contammatton \\as removed and 
subsL'lJLil'llt sun L'~ ed shO\\ed levels to he< 20 drm/ 1 OOcm' 

** lsolatL·d 1n~tances oflo\\-lcvel (22- 37 dpm/\00 em~) alpha contammatJor. \H'rc !~wnJ or: s~.,.'\L'ral occa~!dlls 
*** Th1s ml'asuremcnt G.J.l11l' from alum1num shcl'tlllg U\\'Ultlllg packmg that \\:1::. J::-.u:\LTCJ durinb a routine :::.mcar survc~ !'he 
shed wa'-1 SCCliO!lCd ~nd d:sCi.irdcC as radioactJVC wask 1\io \ tolation or u s Depa:·tment of hlerg~ n:gulatlons lH.:curr~d 

• 2006 Vault Decontamination. In 2006. the seven below ground vaults and the inlet and 
outlet ventilation tunnels of Building 4022 were decontaminated to levels '"appropriate 
for removal and disposal as low-level radioactive \vaste." The table below summarizes 
the remaining contamination in the vaults. 1 

Total Beta Contamination in the 4022 Below-Gr·ound Vaults 

Direct Reading Direct Reading Estimated Direct 
Vault No. Minimum Beta Maximum Beta Reading Median Beta 

(dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

I <4,170 50,000 16,667 

2 < 4,170 62,500 4,170 

3 < 4,170 1,666,667 416.667 
4 < 4,170 833~333 62,500 

5 < 4,170 333,333 25.000 
6 < 4,170 I ,500,000 83,333 

7 < 4,170 I .458.333 125,000 
Inlet Tunnel < 4,170 750,000 <4.170 

Exhaust Tunnel < 4,170 1,500,000 125,000 
dpm/1 00 em-- dtsmtegratiOns per mmute per I 00 square centimeters 

• 2007 Boeing Radiological Surveys. In 2007, Boeing performed radiological surveys on 
Buildings within the RMHF complex, including Building 4022. The original survey for 

1 The Boeing Company. Radioactive Materials Handling Facility Current Radiological Status, March 16, 2007. 
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Building 4022 called for multiple survey units. but because of relatively high levels of 
radiation (up to 140 m icroroentgens per hour (~tR/hr)) primarily on the west side of the 
building and likely due to radiation levels from Building 4021. Boeing decided that the 
building could not be satisfactorily surveyed as originally proposed. The full surve: 
scope was reduced to a single unit on the east wall and limited sampling outside the 
survey unit. This data was used as the basis for recommendations regarding appropriate 
radiological controls for demolition of the building. Measurements of lixed and 
removable surface residual radioactivity on the east \vall of Building 4022 arc described 
in the table below and are below acceptable levels. The presence of residual radioactivity 
on the roof of Building 4022 \vas expected based on data from other RMHF buildings. 
Boeing recommended a radiological survey of the building roof and exhaust stack be 
performed prior to dismantlement and demolition of Building 4022 to determine the need 
for localized radiological controls. Boeing did not recommend any additional 
radiological controls beyond those routinely applied in an active radiologically controlled 
arca. 1 

Measured Surface Residual Radioactivity 2007 on Building 4022 East Wall 

Average Maximum Removable 

Description (dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

Alpha Beta Alpha Beta Alpha Beta Tritium 

DOE and NRC 100 5.000 300 15.000 20 1.000 10.000 
Allowable Limits* 

Building 4022 East 45 1,109 101 3,850 6 93 2 
Wall Measured 
Values 

dpm -diSintegrations rcr mmutc per I()() Sljllan: CC'Iltlllll'krs 
*Most l11nttmg \alu~ from lJ S Department of l'n~rg\ (DOl') Ord~r S400.5 ( 19'10) and lJ S Nuclear Regulatof\ CommiSsion 
(NRC) Regulatof\ (1tllde I X6 (1974) 

Radiological Usc Authorizations: At vanous times. the following usc authorizations were 
assigned to the RMHF complex: 

• Use Authorization No. 33 \vas initially issued on March 17. 1971 and allowed for the usc 
and storage of 5 millicuries (mCi) and 25 f.!Ci cobalt-60 (Co-60) scaled sources and 40 
mCi cesium-13 7 (Cs-13 7) sealed sources at 22 locations at the SSFL. The sealed sources 
were used for the calibration of fixed and portable radiological alarm systems at SSFL 
facilities, including the RMHF. The sealed sources were stored in Building 4621.234 

1 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facilitv Building Sun·e\'.1", 
October 2007, pgs. 17, 31, 40, Appendix A. 
2 Radioactive Material Authorizations, Rockwell International, BNA02647573. 
1 Isotope Committee Chairman, Authorization for U1·e of Radioactive Materials or Radiation Producing Device, 
Authorization Nos. 33E-33H, 33J, 33L-330, 33S, April 16, 1976 through March 26, 1990. 
4 Internal Correspondence from Barnes, J.G. to Logan, A.B., Rockwell International, Re: Notification for Renewal 
of Authorization for Use of Radioactive Materials or Radiation Producing Devices- Second Notice, March 3, 1994. 
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• Usc Authorization I 06 pertained to radioactive waste and contaminated materials 
generated at other authorized faci lilies. Usc Authorization I 06M. issued february 12. 
1992. noted that operation of the RMHF included a) receiving. processing. packaging. 
and shipping radioactive wastes and materials generated by Rocketdyne activities. b) 
receiving. processing. packaging. and shipping radioactive laundry. c) receiving and 
processing liquid radioactive wastes. d) storing radioactive materials. and c) maintaining 
facilities equipment and materiel. Buildings 4021. 4022. 4044. 4075. and 4621 \\ere 
listed as authorized usc locations with the authorized users based out of Building 4034. 1 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Building 4022 is first identified in a 1959 aerial photograph as part of the 
RMHF area. The area was active from 1959 through 2005. A smokestack and/or overhead 
pipeline arc identified between Building 4021 and 4022 during the entire active period. In 19(J5. 
Buildings 4044 and 4688 appear east of Building 4022. In 1980. crates arc identified in an area 
north of Building 4022 and an aboveground pipeline is identified east of Building 4022. ai'Jng 
the east sides of Buildings 40.+4 and 4688. In 1988. dark-toned material is identified ncar the 
northeast corner of Building 4022. In 2005. earth moving activity is noted in a large area along 
the northern perimeter of the entire RMHF site.=' 

Radionuclides of Concern: Radioactive materials handled in Building 4022 \vere primarily in 
the form of items containing mixed tission products and fuels. 3 Radionuclides potentially 
present at the RMIIF include: uranium fuel materials (U-234, U-235. U-238). transuranic 
isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241. Pu-242) and americium-241 (Am-241 ). 
fission products Cs-137 and Sr-90. thorium breeder material (Th-228. Th-232). and possible 
neutron activation products such as cobalt-60 (Co-60). europium isotopes (Eu-152. Eu-154). 
hydrogen-3 (H-3). iron-55 (Fc-55). nickel isotopes (Ni-59. Ni-63). managcnse-54 (Mn-54 ). 
potassium-40 (K-40). and sodium-22 (Na-22).4 All radionuclides of concern listed with the 
exception of Fe-55. Mn-54. and Na-22 (due to relatively short half-lives) are included in the EPA 
October 2010 field Sampling Plan tor soil sampling in Area IV. Table 3.3 presenh a summary 
of contaminants of concern. 

Drainage Pathways: A channel in the pavement around Buildings 4022 prevents water from 
running into the building operating areas. The same conditions are true for other buildings in the 
RMI-IF complex.5 Figure 2.2x illustrates the path surface water follows around Building 4022. 

1 Isotope Committee Chairman, Authori:::ation j(>r Use of' Radioactive Materials or Radiation Producing Dn·ices, 
Authorization Nos. I 06D, I 06F -I 06M. Rockwell International, December 18, 1981 through February 12, 1992. 
1 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV. Ventura Countv . 
Calij'ornia. Volume I & 2. U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
3 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-2. 
4 The Boeing Company, Radioactirc Materials Handling Facility Decontamination and Decommissioning 
Engincerin?, Evaluation/Cost Analvsis, June 18. 2007, pgs 7-8. 
5 Chapman, J.A., Radioactive Materials Di.1posal Facility Safety Analysis Report, Rockwell International, June 16. 
1986. p. 63. 
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The mean RMHF elevation is approximately 1.850 feet above sea level and is greater than the 
immediate surrounding area. 1 The pavement surrounding the RM IIF buildings slopes mvay fl·om 
the buildings to facilitate water runoff. 2 Surf~1cc \\ater within the RMHF fenced area generally 
tlows ll·om east to west across the site to a storm drain culvert along the western perimeter of the 
site. Surface water flow to the northern perimeter drains into an asphalt-lined swale that leads to 
the storm drain culvert. Prior to 2006. the culvert drained to an asphalt-lined channel that 
conveyed surface water to the RMHF catch basin (RMIJF 4614 Holdup Pond).3 The RMHF 
4614 Holdup Pond had a capacity of approximately 30.000 gallons and was used to contain 
stonnwater runoff and any accidental relcases.4 It was sealed with coated asphalt to prevent 
leakage and equipped with a radiation monitor connected to an alarm system to warn if any 
radioactive contamination enters the pond." The RMIIF 4614 Holdup Pond and drainage 
channel were removed in 2006. The culvert nmv drains into an aboveground pipeline that 
conveys water to a 1.500-gallon polyurethane stormwater aboveground storage tank. After the 
water is tested for radionuclides. it was pumped from the aboveground storage tank to 8 Street 
where it entered a pipeline that discharges to a lined drainage along I i 11 Street. Drainage follows 
I i 11 Street to G Street and then continues through lined and unlined channels to the I i 11 Street 
Drainage.67 The I i 11 Street Drainage was sampled by EPA under the Soil Field Sampling Plan 
/\ddendum for Subarea 58. 

Chatsworth Formation groundwater flow in the vicinity of RMIIF is to the northwest as indicated 
by water level elevations at monitoring wells.x This is an important consideration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement and as noted in a 1993 letter (See Section 2.1 ). Rockwell stafT suspect 
significant contamination exists beneath the asphalt-covered RMHF area. 

Historically, surface water from the filter exhaust system between Building 4021 and 4022 
collected in three concrete-lined trenches. Drains in these trenches discharged to the RMHF 
northern slope via a 4-inch below-grade pipeline that discharged to the natural drainage north of 
the site. At some time during the RMIIF operational period. the drains were plugged. but it is 
not clear when or for what reason. Surface water from the filter exhaust system is conveyed to 

1 Correspondence from Gaylord. G.G .. Rockwell International. to Liddle, R., U.S. Department of Energy. Rc: 
Assessment Plan for the Radioacti1·e Materials Disposal Facilit1· rRMDF), September 14. 1990. 
c Correspondence from Gaylord. G.G .. Rockwell International. to Liddle. R .. U.S. Department of Energy, Re: 
Assessment Planfor the Radioacti1·c Materials Disposal Facilitr (RMDF), September 14. 1990. 
1 MWH, Group 7-Northcrn Portion of Area IV RCRA Facilitv hn·cstigation Report, Santa Susana Field Lahoraton•. 
Ventura Countv. California. Volume 1 Text. Tables, and Figures, June 2009. p. 2-6. 
~ Haley and Aldrich, Inc .. Closure Planfor the Radioactive Materials Handling Facilitv (RMHF). October 2006. p. 
3-2. 
5 Science Applications International Corporation. Final RCRA Facility Assessment Report for Rocf...>ve/1 
International Corporation. Rocketdvne Division. Santa Susana Field Laboraton•. Ventura Countv. California, May 
1994, pgs. 7-14 ~ 7-15. 
"MWH, Group 7-Northem Portion o(Area IV RCRA Facilit\' Im·estigation Report, Santa Susana Field Laboratory, 
Ventura Countv. California, Volume I · Text, Tables, and Figures, June 2009, p. 2-6. 
7 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Rc: Conversation with Dan Trippcda Regarding 
RMHF Catch Basin, February 23, 2009. · 
~Haley & Aldrich, Inc., Closure Planfor the Radioactive Materia!.1 Handling Facility (RMHF). October 2006, p. 2-
3. 
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the west to the area of the f(xmer RMIIF catch basin or the stornmater aboveground storage 
tank. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4022 area is Class I, due to its former use as a radioactive materials storage facility. 
radiological incidents. and previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate 1 provides a convenient reference lor the l'ollowing recommendations. 

Extensive soil sampling is recommended in the Building 4022 area. As discussed above. there 
were several radiological incidents at Building 4022 and documented evidence of radiological 
releases. Previous characterization studies t'lw the Building 4022 area \\ere t(xuscd on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 
additional characterization is recommended for the Building 4022 area. This includes the 
following Building 4022 areas and appurtenances: 

• Under the Building 4022 sump and piping located at the southwest corner of the building. 
This sump is considered to be radiologically contaminated having received contaminated 
vvaste from the Building 4022 vaults. Radioactive conta1~1ination is likely in this area. 

• Under the Building 4022 vaults. The vaults were all used for the storage of radioactive 
material. Vault 2 contained UT -15, the 8.000 gallon radioactive liquid storage tank. and 
Vault 6 contained a floor drain that collected drainage from all of the vaults. Incident 
AO 170 also noted a radioactive spill in Vault 7. The maximum vault depth is 20. 5 feet. 
Residual radioactive contamination is likely in this area. 

• Subsurface pipeline that connects the Building 4022 vaults with the sump tanks in 
Building 4021. This pipeline carried radioactive liquids. Leaks in the pipeline could 
have contributed to contamination and the pipeline itself could have provided a pathway 
for contaminant migration. Residual radioactive contamination is likely in this area. 

• Filter/blower area between Building 4021 and Building 4022. This area contained the 
H EPA fi Iter exhaust system, trenches to drain water from the area. and a below-grade 
pipeline to the RMHF northern slope. The trenches and pipeline may have also provided 
pathways for contaminant migration. Residual radioactive contamination is associated 
with some ofthese features and may be present in this area. 

• Possible 9,400-gallon tank (UT-14) associated with Building 4022. if confirmation of its 
existence and location can be determined. At this time it is not clear what this tank 
contained or where it was located, but it could have held radioactive material and should 
be investigated if additional information becomes available. 

1 MWH. Group 7-Northern Portion of Area IV RCRA Facility Investigation Report. Santa Susana Field Laboratory, 
Ventura Countv. California, Volume 1- Text, Tables, and Figures, June 2009, pgs. 2-7-2-8. 
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• Area of dark-toned material at the northeast corner of Building 4022 identified in a 1988 
aerial photograph. If radioactive materials \\ere spilled in this dark-toned materiaL 
residual contamination may be present. 

• Drainage areas along north and south sides of Building 4022. Although pavement near 
the building slopes away. stormwater runoff 1lows east to \vest around the north and 
south sides of Building 4022. Radioactive materials could have migrated in this manner 
and left residual contamination the drainage pathway north and south of Building 4022. 

2.3 Building 4034 Area 

Site Description: The Building 4034 area comprises Building 4034 and the land surrounding it 
along the east fence line of the Radioactive Material Handling Facility (RMI-IF) site. formerly 
the Radioactive Material Disposal Facility (RMDF) site. Building 4034 \\as constructed in 1961 
as an RMHF Office Building. 1 It contains the administrative and engineering otlices l(lr the 
RMHF. 2 figures 2.3a through 2.3e provide a recent photograph and the best available building
specific drawing(s) and photos that the research team could find. Building 4034 was located at 
the southeast corner the RMHF complex. Plate I presents a summary of all identified !Caturcs 
f()r this site. 

Building Features: Building 4034 is a small steel structure. with corrugated metal siding and an 
asphalt tile tloor. It measures 33 feet by 21 feet and is 693 square teet in size. Building 4034 

. . f'f- d q' A 1· I d I 12111 S contams two mam o tce areas an two restrooms.- · - sewer me ocate a ong . trect 
terminates at Building 4034.(, 

Former Usc(s): Building 4034 served as an office building for the RMDF and then RMHF. 7 It 
was also used for records storage.8 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

1 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18, 2007, p. A-6. 
2 Current Conditions Report and Draft RCRA Fw:ilitv lm·estigation Work Plan, Area II' Santa Susana Field 
Lahoratory. Ventura Cou/lt v Califi:Jrnia. Part I Current Conditions Report Volume 1, ICF Kaiser Engineering, 
October 1993, P- 4-39_ 
3 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-6_ 
4 Atomics International Radioacti1·e Waste Facilitv Office Bldg Floor Plan & Elevations. 303-1134-Al. June 19. 
1962_ 
5 Unknown Author, RMDF Fire Preplan.\· Structures, Unknown Date. 
6 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv lm·estigation Report, Santa Susana Field Laboraton'. 
Ventura Countv, California, Volume 11 -- RFI Site R£ports, Appendix G Sewer l11.1pection Documentation Logs, 
June 2009, p. Figure G-1. 
7 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, P- A-6_ 
x Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan. PMP-00008, The Boeing Company, February 4, 2004. p. II. 
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Current Use: Building 4034 is still standing. It serves as the main office and point of entry for 
RMIIF. 1 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1991 Monthly Building Surveys. Project progress reports ·located for February. March. 
April. May. June. August. and October 1991 note that monthly smear surveys of Building 
4034 found nothing unusual and no corrective actions were required. 2 

Additionally. a 1991 Rockwell report notes that radiological conditions in the RMHF arc 
determined by periodic surveys. which are summarized for the Jirst quarter of 1991 in the 
report. Results are shown in the table belm\. 3 

RMHF Removable Contamination Levels for First Quarter, 1991 

. ~-· 000 

Lowest Highest 

Posting 
Measured Measured 

Location Limits Level Level 
Status 

(dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

beta-gamma beta-gamma beta-gamma 
Building 4021 Open < 1,000 <50 651* 
(Laundry, Change Concaminated < 1.000 <50 3.138** 
Room, Area 

l.;o 
Decontamination 

I Room. Packaging 
Room) 

Building 4022 Open < 1.000 5.000*** 
Vault Storage 

Building 4034 Open < 1.000 <50 <50 
Offices I 
Building 4044 Open .: 1.000 <50 ,. 50 
Break Area 
Building 4075 Open < I ,000 <50 <50 
Storage Area 

Building 4621 Open < 1,000 <50 <50 
Storage Area 

* Alpha contammat1on of 33 dpm/1 00 em \\as lound on the smk top 111 the change rom I he contammallon \\as remm ed and 
subsequent surveyed showed levels to be < 20 dpm/1 OOcm' 
**Isolated instances of low-level (22- 37 dpm/100cm2) alpha contammat1on wcre found on several occasiOns 
*** Th1s measurement came from alummum shl'L'tmg awaiting packing that was d1scoven:d during a routme smear survey !'he sheet 
\\aS sectioned and discarded as radiOaCli\ e \\aste No viOlation of U S Department of Energy regulations occurred 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura Coun(y, California. Volume 2 Area IV Site Summaries, May 2005, p. 1-11. 
2 Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting Period/or February
June 199/, August 1991, and October 1991. Radioactive Materials Disposal Facility (RMDF) Maintenance, 
Engineering Technology Engineering Center, 1991, p. 2. 
1 Internal Correspondence from Barnes, J. to Rutherford, Po, Rockwell International, Re: First Quarter. 1991 ALARA 
Re ort,Au ust8, 1991. 
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• 1997 Rockwell Monthly Radiation Survey. A monthly radiation survey report dated 
May 27. 1997 found that Building 4034 had less than the 20 disintegrations per minute 
per I 00 square centimeters (dpm/cm2

) limit of alpha activity and less than the I 00 
dpm/cm 2 limit of beta activity. The maximum exposure rate was 22.0 microroentgens 
per hour (~tR/h). 1 

• 2004 Boeing Demolition Program Management Plan. A January 2004 demolition 
program management plan states that Building 4034 has no loose (smcarablc) 
radiological contamination. but may have some fixed contamination. The document 
states that the possibility of fixed contamination has not yet been investigated. According 
to the plan document. Building 4034 \\ill be surveyed to determine the presence and 
extent of any radiological contamination. If no contamination is present. the building 
will be demolished and removed by a subcontractor. If contamination is present. the 
contamination will be removed to alkm for subcontractor demolition or the contaminated 
structures will be dismantled and packaged as low-level radiological wastc.2 

• 2005 Historical Site Assessment. According to a 2005 historical site assessment. 
routine quarterly radiation surveys are conducted in this oflice building to verify that it 
has not become contaminated. 3 

• 2009 Boeing Sewer/Manhole Inspection. In March 2009. sewer lines in the HSA-7 area 
were assessed through manhole inspection and soil sampling. According to a 2009 
Resource Conservation and Recovery Act Facility Investigation report. a soil sample was 
not collected at the exit point of the sewer line at Building 4034 because an interior soil 
sample was collected near this exit point inside the building at a restroom floor drain.4 

The soil samples were not tested for radionuclides. The Building 4034 restroom floor 
drain and/or the sewer line extending s.outheast tl·om the building require sampling for 
radionuclides. 

Radiological Use Authorizations: At vanous times. the following use authorizations \ver-c 
assigned to the RMHF complex: 

• Use Authorization I 06 pertained to radioactive waste and contaminated materials 
generated at other authorized facilities. Usc Authorization I 06M. issued February 12. 
1992. noted that operation of the RMHF included a) receiving. processing. packaging. 
and shipping radioactive wastes and materials generated by Rocketdyne activities. b) 
receiving. processing. packaging, and shipping radioactive laundry. c) receiving and 
processing liquid radioactive wastes, d) storing radioactive materials, and e) maintaining 

1 Darcy, K., Radiation Surrev Report T-034, Rockwell International, May 27, 1997. HDMSe00388913. 
2 Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Pro?;ram 
Management Plan. PMP-00008, The Boeing Company, January 30, 2004. pgs. I 0-11, 19. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2- Area IV Site Summaries, May 2005, p. 1-11. 
4 MW!-1, Group 7-Northern Portion ofArea IV RCRA Facility Im·estigation Report, Santa Susana Field Laboratory, 
Ventura Countv. California. Volume II-- RFI Site Reports, Appendix C Radioactive Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC), June 2009, p. C.3-5. 
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facilities equipment and materiel. Buildings 4021, 4022. 4044. 4075. and 4621 \vere 
listed as authorized use locations \vith the authorized users based out of Building 4034. 1 

• Because use authorization applications list the location of the principle user. most usc 
authorizations identified for the RMHF complex indicate the principle user was located at 
the RMHF OtTice Building 4034. 

Former Radiological Burial or Disposal Locations: None f(Jund. 

Aerial Photographs: Building 4034 is never formally identified as a building in the U.S. 
Environmental Protection Agency's (EPA's) aerial photograph analysis. but it is first clearly 
visible in 1965. at the northern terminus of I i 11 Street in the southeast corner of the RMHF site. 
Buildings 4044 and 4688 arc formally identified north of Building 4034. In 1980 and 1995. an 
aboveground pipeline is identified along the east side of Building 4034. In 2005, earth moving 
activity is noted in a large area along the northern perimeter ofthe entire RMHF sitc.2 

Radionuclides of Concern: The research team found no evidence that nuclear or radioactive 
materials \Vcre known to have been stored or handled in Building 4034.3 Because Building 4034 
is located southeast of the Building 4022 RMHF storage vault. contamination could have 
migrated thm1 Building 4022 to Building 4044. Radionuclides associated with the potential 
migration fi·om RMHF Building 4022 include: uranium fuel materials (U-234. U-235. U-238), 
transuranic isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241. Pu-242). and americium-
241 (Am-241). fission products cesium-137 (Cs-137) and str(lntium-90 (Sr-90), thorium breeder 
material (Th-228, Th-232), and possible neutron activation products such as cobalt-60 (Co-60), 
europium isotopes (Eu-152, Eu-154). hydrogen-3 (H-3). iron-55 (Fe-55), nickel isotopes (Ni-59, 
Ni-63). managense-54 (Mn-54), potassium-40 (K-40). and sodium-22 (Na-22).4 All 
radionuclidcs of concern listed with the exception of Fe-55. Mn-54. and Na-22 (due to relatively 
short half-lives) are included in the EPA October 20 I 0 Field Sampling Plan tor soil sampling in 
Area IV. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding arca. 5 The pavement surrounding the RMHF 
buildings slopes away from the buildings to facilitate water runofT.(' Surface water within the 
RM HF fenced area generally flows from cast to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006, the culvert drained to 

1 Isotope Committee Chairman, A utlwrization fi:Jr U1·e ol Radioactil'C Materials or Radiation Producing Dn·ices, 
Authorization Nos. I 06D, I 06F-I 06M, Rockwell International, December 18. 1981 through February 12, 1992. 
: Kartman, A.S., Aerial Photographic Analysis ol Santa Susana Field Lahoratorv Area IV. Ventura Countv . 
Califi:Jmia. Volume I & 2, U.S. Environmental Protection Agency, Otfice of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
3 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-6. 
4 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18. 2007, pgs 7-8. 
5 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Planfi:Jr the Radioactive Materials Disposal Faci!izv (RMDF), September 14, 1990. 
6 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
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an asphalt-lined channel that conveyed surt~lCe water to the RMHF catch basin (RMHF 4614 
Holdup Pond). 1 The RM 1-1 F 4614 Holdup Pond had a capacity of approximately 3().000 gallons 
and was used to contain storm\\atcr runoff and any accidental rclcascs. 2 It was sealed with 
coated asphalt to prevent leakage and equipped with a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond.3 The RMH F 4614 Holdup 
Pond and drainage channel \vere removed in 2006. The culvert now drains into an aboveground 
pipeline that conveys \\ ater to a 1.500-gallon polyurethane storm water aboveground storage 
tank. After the water is tested ftx radionuclides. it was pumped from the aboveground storage 
tank to B Street where it entered a pipeline that discharges to a lined drainage along I i 11 Street. 
Drainage follows I i 11 Street toG Street and then continues through lined and unlined channels to 
the I i 11 Street Drainage. 4

' The I i 11 Street Drainage was sampled by EPA under the Soil Field 
Sampling Plan Addendum f()r Subarea 5B. 

Chatsworth Formation groundwater flow in the vicinitv of RMHF is to the northwest as indicated 
by water level elevatiot~s at monitoring wells.r, This i; an important consideration ft)r the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 1993 letter (Sec Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt -covered RM H F area. 

Radiological Contamination Potential: The preliminary MARSSIM classification f()r the 
Building 4034 area is Class I. due to its proximity to RMHF Building 4022 and the potential for 
contaminant migration. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4034 area. As discussed above. 
Building 4034 was located in proximity to the Building 4022 RMHF vault, which stored 
radioactive materials. and previous characterization studies tor the Building 4034 area were 
focused on delineating the extent of contamination to standards that were applicable at the time 
and not to the standard required by the December 20 I 0 Administrative Order on Consent. 
Therefore, additional characterization is recommended tor the Building 4034 area. This includes 
the following Building 4034 areas and appurtenances: 

1 MWH, Group 7-Northem Portion of Area JV RCRA Facilitv 111\'(:stigation Report, Santa Susana Field l.aboratorv. 
Ventura Countv. Califi~rnia. Volume 1 Text. Tables, and Figures, June 2009, p. 2-6. 
2 Haley and Aldrich. Inc., Closure Plan for the Radioactil·e Materia/.1· Handling Facilitv (RMHF). October 2006, p. 
3-2. 
3 Science Applications International Corporation, Final RCRA Facilitv Assessment Report /(;r Rochvel! 
international Cotporation. Rocketdvnc Dil'ision, Santa Susana Field Lahoratmy, Ventura County. CalifiJmia, May 
1994, pgs. 7-14- 7-15. 
4 MWH, Group 7-Northern Portion ofArca IV RCRA Facility Investigation Report, Santa Susana Field Laboratory, 
Ventura County. California. Volume I -- Text, Tables, and Figures, June 2009, p. 2-6. 
5 Correspondence from Chell, M., MWH, to Trippeda, D .. Boeing, Re: Com·crsation with Dan 7i·ippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
(,Haley & Aldrich, Inc., Closure Planfor the Radioactire Materials Handling Facility (RMHF). October 2006, p. 2-
3. 
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• Under the floor drain in Building 4034. A sample was previously collected. but it \\as 
not analyzed f(x radionuclides. If radioactive materials \\ere released into the drain. 
residual contamination may still exist. 

• Se\ver line connected to south side of Building 4034. If radioactive materials were 
released into the sewer system. residual contamination may exist in the materials inside 
and surrounding the sewer lines. 

• Aboveground pipeline identified in 1980 and 1995 aerial photograp11s located cast of 
Building 4034. The contents of this pipeline arc unknown based on the aerial 
photograph. and it could have provided pooling locations for potential contaminants 
around pipeline supports. Residual radioactive contamination could be present. 

• Surt~1cc drainage areas around the Building 4034 area. Any releases of radioactive 
materials would have followed drainage patlmays from the building and could leave 
residual contamination. 

2.4 Building 4044 Area 

Site Description: The Building 4044 area comprises Building 4044 and the land surrounding it 
in the east fence line of the Radioactive Material Handling Facility (RMHF) site. formerly the 
Radioactive Material Disposal Facility (RMDF) site. Building 4044 was constructed in the mid-
1960s as the RMDF Clean Shop. u 3 Figures 2.4a through 2.4e provide a recent photograph and 
the best available building-specific drawing(s) and photos that the research team could find. 
Building 4044 was located north of Building 4034 and south of Building 4688. Plate I presents 
a summary of all identified features for this site. 

Building Features: Building 4044 has a concrete foundation and floor with a steel frame and 
corrugated metal exterior walls and roof The interior walls are insulated. It measures 39 feet by 
21 teet and is 819 square feet in area. A 12-foot high sliding door is located on the west side of 
the building.4 The building contains a radiation safety ofTice with health physics instrumentation 
and a technician support area with a break room and restroom. The building has electricity. 
heating, air conditioning, industrial water supply. and fire sprinklers. Radiation counters for 
radioactive surveillance of RMIIF work were located in Building 4044. 5

·
6 A 2005 site 

1 The Boeing Company, Radioacti\·e Materials Handling Facilitv Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis. June 18, 2007, p. A-4. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March I 962-November 
1992. 
1 Kartman, A.S., Aerial Photographic Anall•sis of Santa Susana Field Laboratory Area JV, Ventura County . 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
4 Unknown Author, RMDF Fire ?replans -Structures, Unknown Date. 
5 Waite. P.H. and P.H. Horton, Process Hazard Analvsis (PHA) for RMHF Operations, E/D-04446, Rel·. A, The 
Boeing Company, Unknown Date. p. 13. 
6 Bassat, I.B., RMHF Familiarization Document, E/D-06144, Rev. A, The Boeing Company, May 24, 2001. pgs. 7, 
13. 
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photograph shows a safety shower located at the north end of the bu i I ding. 1 Photographs ti·om a 
2009 site visit show the storage area/uti I ity closet adjacent to the former counting room 
contained an industrial sink and floor drain. The restroom sink and tloor drain were connected to 
the sanitary sewer system.= ;\ 2004 demolition program management plan states that a sump 
located on the north side of the building is contaminated. It is not clear if the plan is referring to 
the oil sump in the area (sec Section 2.13 below) or another sump. 3

""' No other information has 
been found on this sump or the type of contamination it contains. 

Former Use(s): Building 4044 served various roles including that of a clean shop. health 
physics office, and a break room. The health physics office has been used as a counting area for 
removable contamination measurements. storage. and use of calibration sourccs. 6 Figure 2.4e 
shows that radioactive waste'' as generated as part of operations at Building 4044. 

lnf01·mation from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4044 that 
could have resulted in a release to the environment. The following table provides information 
presented in an incidents database provided by Boeing. 

Building 4044 Incident Report Summary 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
A0082 7/24/1980 RMDF Mixed hssion Radioactive Waste Container Emptied 

Product Into Clean Waste Gondola. 

• On July 24, 1980, it was discovered that a 5-gallon radioactive waste container from the 
counting room of Building 4044 was inadvertently emptied into a regular trash gondola 
on July 23, 1980. Upon discovering the error, the trash gondola was returned to the 
RMHF facility (Building 4022) and had the entire contents placed into a proper 
radioactive waste disposal container. The incident report did not indicate the location of 
the trash gondola prior to being transported back to the RMHF (A0082).

7 

1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment oj"Area IV Santa 5>usana Field 
Laboratory. Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. 1-15. 
: MWH, Group 7-Northern Portion oj"Area IV RCRA Facility lm·estigation Report, Santa Susana Field Lahorato1y, 
Ventura County, California, Volume 11-RF/ Site Reports, Appendix C, Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009, p. Attachment C-4. 
1 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv lm·estigation Report, Santa Susana Field Lahoraton~. 
Ventura Cormtv. Calij(Jrnia. Volume II RFI Site Reports. Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC). June 2009, p. Table C.3-2A, Attachment C-4. 
~ Daniel, Mann. Johnson & Mendenhall, RIA Waste and Fuel Storage, Plumbing Site Plan, General Notes & 
Legend, 303-022-M I, September 25, 1958. 
5 Kneff, D.W. and R.D. Meyer, Radioactil'e Materials Handling Facility (RMHFj Demolition Program 
Management Plan. PMP-00008, The Boeing Company, February 4, 2004, p. II. 
6 The Boeing Company, Radioactil·e Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-4. 
7 Owen, R.K., Rockwell International Internal Correspondence, Re: Radiological Saj"ety Incident Report, RMDF. 
Julv 24. 1980, August 20, 1980. 
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Current Usc: Building 4044 is still active as a break room and health physics office for the 
RMHF. 1 -~ As of July 27, 20 II. according to Boeing, there were I 0 assorted micro-curie level 
check sources in use at the Health Physics laboratory in Building 4044. The check sources 
contained ccsium-137 (Cs-137). strontium-90 (Sr-90). technctium-99 (Tc-99). thorium-230 (Th-
230). and uranium-238 (U-238). 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronolog) of radiological investigations at thi<.; building is as follows: 

• 1991 Monthly Building Surveys. Pmjcct progrcs-; reports located for February. March. 
A pri I. May. June, August. and October 1991 note that monthly smear surveys of Building 
40-+4 found nothing unusual and no corrective acticms \\ere required.' 
Additionally. a 1991 Rockwell report notes that radiological conditions in the RMIJF arc 
d-:tcrmined by periodic surveys. \\ hich arc summari1:cd for the first quarter of 1991 in the 
report. Results arc shm\ n in the tabk below.-! 

RMHF Removable Contamination Levels for First Quarter, 1991 

~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~==~~~~~~ 

Highest !! 

Location 

Buil,iing 4021 
(Laundry. Change 
Room. 
Decontamination 
Room, Packaging 
Rool'l) 
Building 4022 
~It Storage 

Building 4034 

Posting 
Status 

Open 
Contaminated 
Area 

Open 

Open 

Limits 
(dpm/100 cm2

) 

beta-gamma 
< 1.000 
< 1.000 

< 1.000 

< 1.000 

Lowest 
Measured 

Level 
(dpm/100 cm2

) 

I beta-gamma 
' 50 

50 

1 , 50 

Measured II 

Level 'I 

(dpm/100 cm2
) 

I 

beta-gamma [ 
651* 
3,138** 

5,000*** 

+---------~~~-f----------1 
I <50 <50 

Offices 
1~--~----------+------------r--------------~----------~~-----r---------------i 

Building 4044 
Break Area 
Building 4075 
Storage Area 
Building 4621 
Storage Area 

Open 

Open 

Open 

< 1.000 <50 < 50 

< 1.000 <50 <50 

< 1,000 <50 <50 

* Alrha contammatJOn of 33 drm/100 em· \\as found on the smk tor rn the change rom I he contammatron \\as remmed and 
subsequent sur\'eved showed levels to he< ~0 drm/IOOcm' 
** Isolated instances of lo\\ -level (22 ~ 37 drm/1 Ollem2) alrha contammatron \\ere found on several occasions 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Ventura County, California. Volume 2 Area IV Site Summaries. May 2005, p. 1-13. 
c MWH, RCRA Facility hn·esti;;ation Work Plan Addendum Amendment Radioactil·e Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Lahoratmy. Ventura County. California, March 2008. 
1 Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting Periodfor February
June 1991. August 1991. and October 1991. Radioactive Materials Di.1posal Facilitv (RMDF) Maintenance. 
Engineering Technology Engineering Center, 1991, p. 2. 
4 Internal Correspondence from Barnes, J. to Rutherford, P., Rockwell International, Re: First Quarter. 1991 ALARA 
Report, August 8, 1991. 
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B** Thts mca:-.urL·mcnt came !rom alum111um :-.hl'l't!llg a\\attlllg packtng that \\a'i dJ:-.co\~.,_'iL'd durtng a routtnL :-.m ... :~tr sunc~ llll' 
.shL'L't \\aS -'>L'Cl!Olll..'cl anJ dl\L'<IfLk·d a'> radJOaCtl\ L' \\astc No \"!OlatlOil or l J s (}()I· rcgulattnns OCCLl!Tl'd 

• 2004 Boeing Demolition Program Management Plan. A January 2004 demolition 
program management plan states that Building 4044 has no loose (smcarablc) 
radiological contamination. but may have some fixed contamination. The document 
states that the possibility of fixed contamination has not yet been investigated. According 
to the plan document. f~1eility dismantlement for Building 4044 will consist of removing 
remaining building contents and inspecting for hazardous materials. If any hazardous 
materials arc present. they will be removed by qualified personnel. A radiological survey 
\viii be conducted. If no contamination is found. the building will be demolished and 
removed by a subcontractor. If contamination is f()Lit1d. the contamination \\ill be 
removed to allow subcontractor demolition or the contaminated structurc(s) will be 
dismantled and packaged as low-level radiological waste. 1 

• 2005 Historical Site Assessment. According to a 2005 historical site assessment. 
routine daily and monthly radiological surveys are conducted in Building 4044 to verify 
it has not been contaminatcd.2 

Radiological Usc Authorizations: At vanous times. the folkming usc authorizations were 
assigned to the RMHF complex: 

• Use Authorization I 06 pe11ained to radioactive waste and contaminated materials 
generated at other authorized facilities. Use Authorization I 06M, issued February 12. 
1992, noted that operation of the RMHF included a) receiving, processing. packaging, 
and shipping radioactive wastes and materials generated by Rockctdync activities. b) 
receiving. processing. packaging, and shipping radioactive laundry, c) receiving and 
processing liquid radioactive wastes. d) storing radioactive materials, and e) maintaining 
facilities equipment and materiel. Buildings 4021. 4022. 4044, 4075. and 4621 were 
listed as authorized use locations with the authorized users based out ofBuilding 4034.3 

Former Radiological Burial or Disposal Locations: None. 

Aerial Photographs: Building 4044 is first identified in a 1965 aerial photograph. It is located 
along the cast border of the RMHF site. In 1980, a north-south running aboveground pipeline is 
identified along the east side of Building 4044, \vith an east-west running pipeline terminating 
ncar Building 4044. In 1983 and 1988, the cast-west running pipeline terminating ncar Building 
4044 is still identified. In 1995, both the cast-west aboveground pipeline and the north-south 
aboveground pipeline are identified on the cast side of Building 4044. In 2005. the cast-west 

1 Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program 
Management Plan, PMP-00008, The Boeing Company, January 30,2004, pgs. II, 19. 
2 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura County. California, Volume 2 Area IV Site Summaries. May 2005, p. 1-13. 
3 Isotope Committee Chairman, Authorization for U1·e of Radioacti\·e Materials or Radiation Producing Dn·ices, 
Authorization Nos. I 060, I 06F -I 06M, Rockwell International, December 18, 1981 through February 12, 1992. 
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aboveground pipeline is shown terminating near Building 4044 and earth moving activit; IS 

noted in a large area along the northern perimeter of the entire RM II F sitc. 1 

Radionuclidcs of Concern: As the health physics office. Building 4044 was used to count 
removable contamination measurements and store calibration sources.~ A 1989 quarterly 
radioisotope inventory f(x Building 4044 found sources containing the follmving radionuclides: 
bismuth-21 0 (Bi-21 0). lcad-21 0 (Pb-21 0). plutonium-239 (Pu-239). Sr-90. Tc-99. and Th-230. 1 

An historical photo. circa 1990. shows two small containers labeled .. Radioactive Material" and 
.. Radioactive Material -Contaminated Waste" under a desk in Building 4044.-' Sec Figure 2.4c 
f(x this historical photograph. The incident described above notes that mixed fission products 
were handled in Building 4044. 

Because Building 4044 is located just cast of the Building 4022 RMI-IF storage vault. 
contamination could have migrated fl·om Building 4022 to Building 4044. Radionuclides 
associated \\ith potential contaminant migration fi·om RMHF Building 4022 include: uranium 
fuel materials (U-234. U-235. U-238). transuranic iSl)topes or plutonium (Pu-238. Pu-239. Pu-
240. Pu-241. Pu-242). and americium-241 (Am-24l ). fission products Cs-13 7 and Sr-90. thorium 
breeder material (Th-228. Th-232). and possible ncL~tron activation products such as cobalt-60 
(Co-60). europium isotopes (Eu-152. Eu-154 ). hydmgen-3 (H-3 ). iron-55 (Fe-55 ). nickel 
isotopes (Ni-59. Ni-63). managense-54 (Mn-54). potassium-40 (K-40). and sodium-22 (Na-22). 5 

All radionuclidcs of concern listed with the exception of Fe-55. Mn-54. and Na-22 (due to 
relatively short half-lives) are included in the U.S. Environmental Protection Agency (EPA) 
October 20 I 0 Field Sampling Plan for soil sampling in Area IV. rable 3.3 presents a summary 
of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding area.

1
' The pavement surrounding the RMHF 

buildings slopes away from the buildings to f~tcilitate water runoff. 7 Surface water within the 
RMHF fenced area generally flmvs from cast to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMI-IF catch basin (RMI-IF 4614 
Holdup Pond). 8 The RMI1F 4614 Holdup Pond had a capacity of approximately 30.000 gallons 

1 Kartman, A.S .. Aerial Photographic Analvsis of Santa Susana Field Lahoraton· Area IV. Ventura Countv . 
California, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division. March 20 I 0. 
2 The Boeing Company. Radioactive Materials Handling Facilitv Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis. June 18, 2007. p. A-4. 
1 Internal Correspondence from McGinnis. E.R. to Rowles. J.A .. Rockwell International. Rc: Quartcrlv 
Radioisotope lnventmy Verification. February 22, 1989. 
4 Rockwell International, Photograph ofSSFL Building 44 RMDF Clean Shop. circa 1990, HDMSP00048945. 
5 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis. June 18, 2007, pgs 7-8. 
6 Correspondence from Gaylord, G.G .• Rockwell International, to Liddle, R .• U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
7 Correspondence from Gaylord, G.G .• Rockwell International, to Liddle, R .. U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
8 MWH, Croup 7-Northern Portion ofArea IV RCRA Facilitv Investigation Report. Santa Susana Field Laboratory. 
Ventura Countv, California, Volume I Text, Tables, and Figures, June 2009, p. 2-6. 
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and \Yas used to contain stonmvater runoff and any accidental rclcases. 1 It was scaled with 
coated asphalt to prevent leakage and equipped with a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond.=' The RMHF 4614 Holdup 
Pond and drainage channel were removed in 2006. The culvert now drains into an aboveground 
pipeline that conveys water to a 1.500-gallon polyurethane stormwater aboveground storage 
tank. After the water is tested for radionuclides. it was pumped fl·om the aboveground storage 
tank to B Street where it entered a pipeline that discharges to a lined drainage along 17111 Street. 
Drainage follows I i 11 Street toG Street and then continues through lined and unlined channels to 
the I i 11 Street Drainage.3

-l The I i 11 Street Drainage was sampled by EPA under the Soil Field 
Sampling Plan Addendum for Subarea 513. 

Chatsworth Formation groundv,atcr 1lmv in the vicinity of RMHF is to the northwest as indicated 
by water level elevations at monitoring wells.' This is an important consideration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 199 3 letter (See Section 2.1 ). Rockwell sta If suspect 
significant contamination exists beneath the asphalt-covered RMHF area. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4044 area is Class I. due to its use as a health physics counting office and proximity to 
Building 4044. the RMHF storage vault. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4044 area. As discussed above. 
Building 4044 generated radioactive waste from health physics counting activities and was 
located near the Building 4022 RM II F storage vault, which stored radioactive materials. 
Additionally. previous characterization studies tor the Building 4044 area were f(.Kused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 
additional characterization is recommended for the Building 4044 area. This includes the 
following Building 4044 areas and appurtenances: 

• Under the counting room, restroom, and utility closet with industrial sink and drain in 
Building 4044. The counting room was used to count radioactive samples and store 

1 Haley and Aldrich, Inc., Closure Plan for the Radioacti1•e Materials Handling Facility (RMHF), October 2006. p. 

2 Science Applications International Corporation. Final RCRA Facility Assessment Report fin· Rockwell 
International Corporation. Rocketdvne Dirision. Santa Susana Field Lahoratorv. Ventura Countv. California, May 
1994, pgs. 7-14- 7-15. 
3 MW!-1, Group 7-Northern Portion of Area IV RCRA Facility Investigation Report, Santa Susana Field Laboratory. 
Ventura Coun(v, California. Volume I··· Text. Tables. and Figures, June 2009, p. 2-6. 
4 Correspondence from Chell, M., MW!-1, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
5 Haley & Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006, p. 2-
3. 
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calibration sources. Radioactive waste was temporarily contained here. The restroom 
and utility closet areas in Building 4044 could have received contaminated waste either 
through inadvertent personal contamination or deliberate disposal. If radioactive 
materials were released into the drain system. residual contamination may exist in the 
materials inside and surrounding the drain lines. 

• Under the contaminated sump on the north side of Building 4044. It is not clear what this 
sump is contaminated with so further investigation is required. If radioactive materials 
were released into the sump. residual contamination may exist in or around the sump. 

• Safety shower located at the north end of Building 4044. If the safety shower was used to 
remove radiological contamination it could be an area of residual contamination. 

• Aboveground pipeline identified in 1980 and 1995 aerial photographs located cast of 
Building 4044. The contents of this pipeline are unknown based on the aerial 
photograph. and it could have provided pooling locations for potential contaminants 
around pipeline supports. Residual radioactive contamination could be present. 

• Surface drainage areas around the Building 4044 area. Any releases of radioactive 
materials would have followed drainage pathways from the building and could leave 
residual contamination. 

2.5 Building 4075 Area 

Site Description: The Building 4075 area comprises Building 4075 and the land surrounding it in 
the northwest portion of the Radioactive Material Handling Facility (RMHF) site, formerly the 
Radioactive Material Disposal Facility (RMDF) site. Building 4075 was constructed in 1971 as 
the Contaminated Equipment Storage Building. It was a storage building for low specific activity 
packaged waste and was primarily used for staging of waste shipments. Building 4075 is adjacent 
to Building 4563. a covered storage area. 1~ Figures 2.5a through 2.5f provide a ~ecent 
photograph and the best available building-specific drawing(s) and photos that the research team 
could find. Plate I presents a summary of all identified features for this site. 

Building Features: Building 4075 has a concrete floor and a steel frame. with corrugated metal 
walls and roof. It measures 73 feet by 31 feet and is 2.263 square feet in area. Two 12-foot high 
sliding doors are located on the south side of the building.3 

.J Building 4075 does not have any air 
conditioning, water supply. or natural gas connection.5 A 2009 site visit identifies a floor drain in the 
southwest corner of the building. The site visit documentation notes that Building 4075 was 
"designed so that the floor drain was located in the topographic low point of the building, so any 
spilled chemicals would flow to the drain.'' The drain was controlled by a valve located on the 

1 The Boeing Company, Radioactive Materials Handlin:.; Facilitv Decontamination and Decommissionin:.; 
En:.;ineering Evaluation/Cost Analvsis, June 18, 2007, p. A-3. 
2 Correspondence from Seward, F.A. to Nagel, W.E., Re: Request for Radioactive Material and Radiation 
Producing Device User Authorization for RMDF Operation, December I 0, 1985. 
1 Unknown Author, RMDF Fire ?replans Structures, Unknown Date. 
4 Francis, J., Contaminated Equipment Storage Bldg. 075, 303-075-Sl, May 1971. 
5 Bassat, 1.8., RMHF Familiarization Document, EJD-06144, The Boeing Company, May 24,2001, p. 13. 
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western tace of Building 4075, and drained via subsurface pipeline into the stonnwatcr culvert 
located on the western RMI iF slope. 1 Sec Figure 2.5f. 

Former Use(s): Building 4075 is a Resource Conservation and Recovery Act (RCRA)
pcrmittcd building f(Jr the support and storage of radioactive wastes (low-leveL mixed, and 
transuranic \\astcs) pending shipment to offsitc disposal. 2

'
3

'
4 

An Atomics International site waste management plan dated circa 1972 and an updated plan 
dated May 1974 provided information regarding the waste disposal activities at the Santa Susana 
Field Laboratory (SSFL). According to the waste management plan, which vvas prepared for the 
management of Atomic Energy Commission (AEC) contract wastes. AEC-owned waste 
management facilities, including treatment facilities and storage facilities, were located within 
the RMIIF complex. These facilities included Building 4075. The \\astc management plan 
provided the f(JIIowing summary: 

.. Temporary storage of low-level radioactive waste is performed in Buildings 621, 663. and 
075. Low-level vvaste and contaminated equipment are temporarily stored in Buildings 075, 
621, and 663, and in the fenced storage area surrounding Building 621. These buildings are 
steel buildings, which are designed to provide protection fi·om the clements and security f()r 
the stored items. Contamination control is provided by stringent packaging requirements, so 
exhaust filter systems and additional contamination control safeguards arc unnecessary.··''' 

A November 1975 Rockwell letter notes that at the time Building 4075 contained stored Systems 
for Nuclear Auxiliary Power (SNAP) equipment and packaged material awaiting shipment tor 
burial. Also stored in the building vvere pallets of contaminated materials from the Kinetics 
Experiment Water Boiler Reactor, Engineering Test Building, and the SNAP Environmental Test 
facility waiting to be moved to Building 4021 for decontamination.7 

A 1986 Rockwell job improvement request notes that radiation levels at the RMHf perimeter 
fence and property line exceed U.S. Department of Energy (DOE) limits because of waste stored 
in Building 4075. The request states that while the waste was inside the building awaiting 
transport to a DOE disposal site, steel billet stored at the RMHF complex could be used to form a 
bay inside Building 4075 and lead shielding currently stored at the RMHF could be hung on the 

1 MWH, Group 7-Northcm Portion of Area IV RCRA Facilitv lm·estigation Report. Santa Susana Field LahoratOil'. 
Ventura Countv. Ca/ij(Jmia, Volume II RFI Site Reports, Appendix C, Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009, p. Attachment C-4. 
2 Kneft~ D.W. and R.D. Meyer, Radioacti1·e Materials Handling Facility (RMHF) Demolition Program 
Management Plan. PMP-00008, The Boeing Company, January 30, 2004, p. II. 
1 The Boeing Company, Radioactive Materials Handling Facilitv Decontamination and Decommissioning 
Engineering EI'Giuation/Cost Analysis, June 18, 2007, p. A-3. 
4 Science Applications International Corporation, Final RCRA Facility Assessment Report for Rockwell 
International Corporation, Rocketdyne Division, Santa Susana Field Laboratory, Ventura County, California, 
Technical Enforcement Support and Hazardous Waste Sites, May 1994, p. 7-14. 
5 Atomics InternationaL Site Waste Management Plan, Circa 1972, p. 2. 
(• Atomics International, Management of AEC-Generated Radioactive Wastes at Atomics International, May 31, 
1974, pgs. 1-2. 
7 Internal Correspondence from Harris, J.M. to McCurnin, W.R., Rockwell InternationaL Re: Plan ol Action j(Jr 
RMDF, November 18, 1975. 
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walls to provide more adequate shielding. This additional shielding \\as requested expeditiously 
to bring radiation levels into acceptable DOE limits at the time. 1 

An August 15. 1988 site visit report notes that solid radioactive materials are stored inside 
Building 4075 in drums or large metal containers or arc "temporarily" stored in the RMHF yard 
during staging procedures. The report states that liquid waste was not stored outside any of the 
RMIIF buildings. only solid waste. reducing the possibility of contamination in the yard. During 
the site visit there was discussion about the possibility of drums ··s\\Cating:· although the topic 
did not seem to be one that had been considered before. lnterestin;,:ly. the report notes that 
"ETEC [Energy Technology Engineering Center] still docs not consider adding berms and 
roofing in the RMDF Yard to be necessary." On the day of the visit. the area south of Building 
4075 and the interior of Building 4075 contained portions of appruximatcly 300 drums of cobalt-
60 (Co-60)-contaminated sand Jl·o:n the Building 4059 remediation. The remainder of the drums 
was stored in the Building 4663 area. Additionally. the interior of Building 4075 also hou:-;ed 
large metal containers of dry '' astc such as chcm wipes and bm•tics. The site visit report nutcs 
that the drums of contaminated sand had concrete added to the top and lwttom of each drum and 
were stored on 3-drum pallets with tht: center drum "having the highest rad. level." Drums'' ere 
reportedly stored outside during repa~letizing or just prior u shipment. The drums \\ere to be 
transported to Hanford. Washington for disposal. It \\as estimated that five to six truck leads 
would he required to handle the 300 drum total.= 

Information from Interviewees: A number of" fonner employees were interviewed about their 
experience at the SSFL. T\\O remembered \vhat was likely Building 4075. Excerpts from these 
interviews are included bek)\\. 

From January 1987 to March 1999. Interviewee 7 worked as a Quality Engineer t(1r 
Rocketdyne/Boeing. The follmving excerpts were pulled from the interview. 

"DOE was tearing dmm buildings in Area IV. clearing them out. packaging 
things in hoxes. So I per{ormed qualitv auditing o{ the lw::ardous 1mste 
packaging on the hill. I worked out ofthe Radioacti1·e Material Handling Facility 
(RMHF) as the qualitv auditor o{lw::ardous waste material. The hoxes o{ 
material were big. approximately three feet square. My joh was to vcrifv that 
what they were taking out o{the buildings and putting in the hoxes \\·as correctly 
stated in their documentation. The boxes had identification nwnhersfor tracking 
and I made sure that the box ID and contents matched the shipping 
documentation and quality control records. Our office >vas in the RMHF. hut 
what I think was Building 9 was an open-ended building with only a roof 3 That's 
where I was checking the boxes. There were rows o{ boxes piled up on top of 
each other. I had to go up and down the aisles, and crawl around to find the 
correct boxes. I didn't have to wear any protective clothing, but I did wear afilm 
badge. 

1 Schrag, F., Job lmprm·ement Request, Rockwell International, June 3, 1986. 
2 Lavagnino, G., ETEC Meeting and Site Visit, U.S. Department of Energy, August 17, 1988. 
3 The references to Building 9 appear to be Building 4075 based on the building description and location on the 
SSFL site rna . 
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Boxes were piled in the OfJen-ended storage lmilding, \\'hat I think is Building 9, 

west ofthe RMI!F and the enclosed Inti/ding attached to Building 9. There 1ms 
also another lmilding across the street that held hoxes. 1 I an1 not exactlv sure of 
the lmilding nwnhers. But H'hen I lt·as auditing at RMHF. I H'(tS actuallv 1\'orking 
out offrmr lmilding.\·, the RMI IF. Huilding 9, the building next to Building 9, and 
the building across the street. A little west of these RMHF lmildings 1-nts a hum 
pit. I didn't hm•c anvthing to do 11·ith the hum pit, hut I could sec it while I was in 
the RMl!F area. I could see smoke fi·mn the hum pit. I don't knolt' H'hat thev 
were lmrning, hut sometimes 11·e could sec .1·mokc.l. 

Anyone 11110 H'orkcd at Rockctdvne could get up on the hill. They had guards at 
the gate, hut all vou had to do 1ms show vour Rocketdyne hodge and once you 
were in there you wereji·cc to go to your destination. I was in and out of a few 
buildings j(Jr various meetings or to check on parts, hut I spent most of my time 
associated with the RMHF area and adjaccntiJitildings. "3 

Interviewee 15 worked at the Santa Susana Field Laboratory f(x 7 years beginning in 1958 as a 
laboratory technician and then becoming a radiation disposal facility supervisor. The following 
excerpt was pulled from the interview. 

"I had a supct'l'isor that heated uranium carhidc in a cement mixer in a shed at 
the radioacti1•e disposalfctcility to di.1posc ofit. "4 

Radiological Incident Reports: There has been one documented incident associated with 
Building 4075 that could have resulted in a release to the environment. The following table 
provides information presented in an incidents database provided by Boeing. 

Building 4075 Incident Report Summary 

Incident File Date of 
Location oflncident Isotopes Description of Incident 

Name Incident 
/\0188 811511988 Radioactive Storage Co/Eu Fork Truck Operator Punctured 55 

075 Gal Drum Of Rl A Waste. 

• On August 15, 1988, a forklift driver punctured two drums containing radioactive sand 
that originated from Building 4059. Approximately 40 grams of sand spilled onto a 200 
square centimeter area of the drum pallet and floor. One-half gram of the sand had a 
beta-gamma reading of 24,000 disintegrations per minute (dpm). The spilt sand was 

1 This building appeared to be Building 4621 based on the SSFL site map. 
c The research team thinks Interviewee 7 is speaking about the Sodium Burn Pit. However. the research team thinks 
the Sodium Burn Pit is more than ·'a little west" of the RMHF. The high elevation of the RMHF complex allows 
someone working in the area to see smoke from a distance. The research team does not think there is any other burn 
pit between the RMHF and the Building 4886 area known as the Sodium Burn Pit. The Sodium Burn Pit is 
discussed in the HSA-8 technical memorandum. 
3 Interview No.3 conducted by EPA on March 16, 2010. 
4 Interview No. 15 conducted by EPA on November 10.2009. 
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vacuumed up into a radioactive vacuum cleaner. and the punctures were scaled with duct 
tape. The drums were transported to the Building 4021 decontamination room and the 
remaining sand was transferred to nc\\ drums. Post cleanup surveys found no detectable 
contamination (i\.0 188). 1 

=' 

Current Usc: In 200 I. Building 4075 ceased to be a storage area and has remained unused since 
that time. 3 Building 4075 is still standing. A 2009 site visit found nothing stored in Building 
4075. but there was a low point in the concrete lloor that appeared cracked with some water 
stains.-1 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• 1981 Rockwell Environmental Survey. In 1981. a preliminary survey was conducted to 
support RMIIF decommissioning. Lmv levels of fixed and removable contamination 
were found in portions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north. west. 
and south fence perimeters. Thirty-seven locations \\ere identified f(x sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to 1.142.92 picocuries per gram (pCi/g). The soil activity at 
12 inches deep ranged fi·om 19.86 to I 04.00 pCi/g. Sample results surrounding Building 
4075 are described in the table below. Boeing-stated background levels ranged from 20 
to 30 pCi/g gross beta activity. Soil and asphalt sampling and radiological surveys 
identified eight areas with elevated radiological activity at the RMHF, including an area 
northwest of Building 4075. See Figure 2.1 u for a more specific depiction of the 
sampling locations and Plate I for the location of contaminated areas.5

·
6

·
7 

1 McGinnis, E.R .. Rockwell International Internal Correspondence. Rc: Radiological Safety Incident Report, RMDF
T075, August15, 1988, August 23. 1988. 
c Moore. J.D .. Rockwell International Internal Correspondence. Re: QuartL'I-IV Review of' the Radioacti1·e Materials 
Di.1posal Facility (RMDF)for Radiation Safetv. Third Calendar Quarter. 1988, December 22, l 988. 
1 The Boeing Company, Radioactil'e Materials Handling Facilitv Decontamination and Decommissioning 
Engineering Emluation/Cost Analvsis, June l 8, 2007, p. A-3. 
4 MWH, Group 7-Northern Portion ofArea 1V RCRA Faci/itv lm·estigation Report, Santa Susana Field Laboratory, 
Ventura Countv. California. Volume II RFI Site Reports, Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009, p. Attachment C-4. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 -Area IV Site Summaries, May 2005, p. 1-3. 
6 Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan, 
RMDF-AN-0001, Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
7 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facilitv Assessment Plan, May 22, 1990. 
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1981 Soil Sample Analysis Results 

October 2012 

Sample Location Surface Activity Subsurface Activity 
(pCi/g) (pCi/g) 

Northern RMI!F Drainage Outside 35.4 I 38 00 
1Uv1l!F Perimeter Fence 
Not1hwcst R\1!-IF Drainage Outside 306.2:2 60. I I 
RM H F Perimeter 
Southwest Corner of Building 4075 100.30 35.9:2 
South of Building 4075 69.45 90.26 
South of Building 4075 97.00 35.92 
South of Building 4075 36.53 35.54 

• 1991 Rockwell Monthly Smear Suneys. Project progress reports located for February. 
March. ApriL May . .June, August. and October 1991 note that monthly smear surveys of 
Building 4075 found nothing unusual and no corrective actions were requircd. 1 

Additionally. a 1991 Rockwell report notes that radiological conditions in the RMIIF are 
determined by periodic surveys. \·vhich arc summarized for the first quarter of 1991 in the 
report. Results arc shown in the table below.:; 

RMHF Removable Contamination Levels for First Quarter, 1991 

Lowest Highest 

Posting. 
Measured Measured 

Location cLimits Level ·Level 
StatuF (dpm/100 cm2

) (dpm/100 cm2
) (dpm/100 cm2

) 

beta-gamma beta-gamma beta-gamma 
Building 4021 Open < 1,000 <50 651* 
(Laundry, Change Contaminated < 1.000 <50 3,138** 
Room, Area 
Decontamination 
Room, Packaging 
Room) 
Building 4022 Open < 1,000 <50 5,000*** 
Vault Storage 
Building 4034 Open < 1,000 <50 <50 
Offices 
Building 4044 Open < 1.000 <50 <50 
Break Area 
Building 4075 Open < 1,000 <50 <50 
Storage Area 
Building 4621 Open < 1,000 <50 <50 
Storage Area 
* Alpha contammatwn of 33 dpm/1 00 em was found on the smk top 1n the change rom. I he cnntammauon was removed and 
subsequent surveyed sho\\·cd levels to be< 20 dpm/1 OOcm' 

1 Gaylord, G., Energy Teclmo/oA_'V Engineering Center Project Progress Report Accounting Periodfor Febntarv
June 1991. August 1991. and October 1991, Radioactive Materials Di.sposal Facilitv (RMDF) Maintenance, 
Engineering Technology Engineering Center, 1991, p. 2. 
2 Internal Correspondence from Barnes, J. to Rutherford, P., Rockwell International, Re: First Quarter, 1991 A LARA 
Report, Au JUSt 8, 1991 . 
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bolatl:d lllStJ!lCCS or IO\\-k'\ cl c.~ J7 Jpm/1 00cm2) alpha contamtnatlon \\L'fl' found on ~L'\L'Jal occa~IOI1:-. 

October 2012 

*** Thts lllL'<ISUr~..·m._·nt c.:_ullL' from aluminum sh~...\.'tlng a\\~Utlng l'cH.:ktng that \\a:-. diSL'O\ ~..·red dunng ~~ rouun~..· smca1 sun'-'_\ !Ill' 
shl'L'l \\'as scctJonL·J and dJ...,catJL·d '-l'i radHuctJ\ L' \\astc No nolatJon of U.S DOF n:gulatlons occurred 

• 1997 Rockwell Monthly Radiation Survey. A monthly radiation survey report dated 
May 27. 1997 found that Building 4075 had less than the 20 disintegrations per minute 
per I 00 square centimeters (dpm/cm2

) limit of alpha activity and less than the I 00 
dpm/cm2 limit of beta activity. The maximum exposure rate was 9.0 milliroentgens per 
hour (mR/hr). 1 

• 2007 Boeing Radiological Survey. In 2007. Boeing performed radiological surveys on 
Buildings within the RMHF complex. including Building 4075. Building 4075 was 
divided into Jive survey units. The ceiling. north waiL south waiL east \\aiL and west 
wall each composed a single survey unit. Data \Vas also collected rrom exterior doors. 
vents. and roof surfaces. The concrete f()tmdation was outside of the scope of this survey. 
Measurements or lixed and removable surface residual radioactivity on the walls and 
ceiling of Building 4075 arc described in the table below and are within Boeing-stated 
acceptable levels. However. limited investigation of building roofs concluded that 
additional survey data \vould be needed to determine suitability for relcase.2 

Measured Surface Residual Radioactivity 2007 on Building 4075 Walls and Ceiling 

Average Maximum Removable 
Description (dpm/100 cm2

) (dpm/100 cm2
) (dpm/100 cm2

) 

Alpha Beta Alpha Beta Alpha Beta Tritium 

DOE and NRC 100 5,000 300 15,000 20 1.000 10.000 
Allowable Limits* 

Building 4075 29 73 84 517 5 28 4 
North Wall 
1vlcasured Values 

Building 4075 East 33 -270 101 207 2 55 4 
Wall Measured 
Values 

Building 4075 20 -80 65 287 2 60 4 
South Wall 
Measured Values 

Building 4075 West -12 144 17 506 2 50 4 
Wall Measured 
Values 

Building 4075 17 -282 51 34 2 33 4 
Ceiling Measured 
Values 

'- - -*Most Jumtmg value from lJ S. Department of F·.ncrgy (DOl:) Order )400) (1990) and U.S Nuclear Regulatory C_ommJssJon (NRC_) 
Regulatory ()uJde 1.86 ( 1974) 

1 Darcy, K., Radiation Survey Report ·· T-075, Rockwelllnternational, May 27, 1997, HDMSe00388909. 
2 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facilitv Building Surveys, 
October 2007, pgs. 17, 31, 39. 

95 

Redacted 



Santa Susana Field Laboratory 
II istorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-7/3/NBZ October 2012 

Radiological Usc Authorizations: At various times. the ((JIIO\\ ing use authorizations were 
assigned to the RMHF complex: 

• Use Authorization I 06 pertained to radioactive waste and contaminated materials 
generated at other authorized facilities. lJse Authorization I 06M. issued February 12. 
1992. noted that operation of the RMIIF included a) receiving. processing. packaging. 
and shipping radioactive wastes and materials generated by Rocketdyne activities, b) 
receiving, processing. packaging. and shipping radioactive laundry. c) receiving and 
processing liquid radioactive wastes. d) storing radioactive materials. and e) maintaining 
facilities equipment and materiel. Buildings 4021. 4022. 4044. 4075. and 4621 \\ere 
listed as authorized usc locations with the authorized users based out of Building 4034. 1 

Formct· Radiological Burial or Disposal Locations: Historical photographs taken in 1976 
depict a disturbed area on the hillside north of Building 4075.2

'
3 

A 2008 waste debris survey found two waste debris areas down slope fl·om Building 4075. Both 
debris areas were less than I 00 square feet. One debris area contained large concrete blocks and 
smaller broken pieces of concrete. The other debris area contained asphalt and metal \vire.4 

Aerial Photographs: Building 4075 is first identified in a 1972 aerial photograph. It is located 
in the northwest portion of the RMHF site. A drainage channel is identified southwest of 
Building 4075, with drainage running to the \\est. An open storage (OS) area. identified as OS-I 
by the U.S. Environmental Protection Agency's (EPA's) aerial photographic analysis. is located 
south of Building 4075. OS-I contains probable stains. In 1978, OS-I expanded to include most 
of the western portion of the RMHF site. It abuts Building 4075 on the east and south sides. 
OS-1 contains possible stains. possible crates. and probable debris. Drainage is still to the west. 
In 1980. drainage from an area of dark-toned material at the north perimeter of the RMHF is 
shown to drain west along the north and west sides of Building 4075. An access road connects 
Building 4075 to a partially-vegetated area with a ground scar. This road runs in an east-west 
direction along the north side of an impoundment (IM) identified as IM-4 by the EPA's aerial 
photographic analysis. In 1983. two separate areas are identified as OS-I. one area east of 
Building 4075 and one area south of Building 4075. In 1988. OS-I is defined as the \\'estern 
portion of the RMHF site and contains stains. OS-I abuts Building 4075 on its east and south 
sides. In 1995. multiple areas within the RMHF site are identified as OS-I with probable stains. 
including areas south of Building 4075. A large stained area is noted south of Building 4075. 

1 Isotope Committee Chairman, Authori::ation.fin· Usc ol Radioactive Materials or Radiation Producing Devices, 
Authorization Nos. 1060, 106F-106M, Rockwell International, December 18, 1981 through February 12, 1992. 
c MWH, RCRA Facilitv Investigation Work Plan Addendum Amendment, Radioacti1·e Materials Handling Facilitv 
RFI Site (SW111U 7.6 and Area IV AOC), Santa Susana Field Laboratory, Ventura Countv, California, March 2008, 
p. 2-4. 
3 MWH, RCRA Facilitv Investigation Work Plan Addendum Second Amendment. Radioacti1·e Materials Handling 
Facility RFI Site (SWMU 7.6 and Area IV AOC), Santa Susana Field Laboratory. Ventura Countv. Calijim1ia, 
October 2008, p. HDMSPOOOI5875. 
4 

MWH, Group 7 Northern Portion ol Area IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory. Ventura County, Calif"ornia, Appendix F: Group 7 2008 Waste Debris Sun·ev Results. June 2009. 
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Bv 2005. OS-I is defined as a rectangular area south of Building 4075. Earth moving activity is 
n~ted in a large area along the northe;n perimeter ofthe RMHF ;ite. 1 

Radionuclides of Concern: Possible radionuclides of concern include uranium. plutonium. 
thorium. and mixed fission products.~ The incident database described isotopes of cobalt and 
europium as being part of the radioactive waste that vvas released. These radionuclides of 
concern are included in the EPA October 20 I 0 Field Sampling Plan for soil sampling in Area IV. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: A 2009 site visit identities a floor drain in the southwest corner of the 
building that drains via subsurface pipeline to a stommater culvert at the western edge of the RMI IF 
complex.' 

!\channel in the pavement around Buildings 4075 prevents water ti·om running into the building 
area. The same conditions arc true for other buildings in the RMHF complex.~ 

The mean RMHF elevation is approximately 1.850 kct alwve sea level and is greater than the 
immediate surrounding area.' The pavement surrounding the RMI-IF buildings slopes away from 
the buildings to facilitate water runofT. 6 Surface water\\ ithin the RMHF fenced area general!: 
flows from cast to west across the site to a storm drain culvert along the western perimeter of the 
site. Surface water flow to the northern perimeter drain'> into an asphalt-lined svvale that leads to 
the storm drain culvert. Prior to 2006. the culvert dr;::ined to an asphalt-lined channel that 
conveyed surface water to the RMHF catch basin (RMI-IF 4614 Holdup Pond). 7 The RMIIF 
4614 Holdup Pond had a capacity of approximately 30.000 gallons and was used to contain 
stormwater runoff and any accidental releases. 8 It vvas sealed with coated asphalt to prevent 
leakage and equipped with a radiation monitor connected to an a!arm system to warn if any 
radioactive contamination enters the pond.

9 
The RMH F 4614 Holdup Pond and drainage 

channel were removed in 2006. The culvert now drains into an aboveground pipeline that 
conveys water to a I ,500-gallon polyurethane storm water aboveground storage tank. A ftcr the 

1 Kartman, A.S .. Aerial Photographic Analni.1· of' Santa Susana Fidd Lahoratory An:a II'. Ventura County , 
California, Volume I & 2, U.S. Environmental Protection Agency. O!Tice of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
c Cabrera Services, Final Combined Sun/IIWIT Report: Radioactin· .\fatcrials 1/andling Facililv Building Surnys, 
Santa Susana Field Lahoratory. Ventura Countv. Calij{;rnia. October 2007. p. 3. 
1 

MWH, Group 7-Northern Portion ofArca IV RCRA Faciliil' lm·c.,tigation Report, Santa Susana Field Lahoratorv. 
Ventura Countv. Calif(;rnia, Volume II RFI Site Reports, Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC). June 2009, p. Attachment C-4. 
4 Chapman. J.A., Radioactive Materials Disposal Facility Safcl\' A11alvsis Report, Rockwell International, June 16, 
1986, p. 63. 
5 Correspondence from Gaylord, G.G., Rockwell International. to Liddle, R., U.S. Department of Energy. Re: 
Assessment Planj(Jr the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
6 Correspondence from Gaylord, G.G .. Rockwell International. to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan fur the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
7 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv Im·estigation Report. Santa Susana Field Laboratory. 
Ventura Countv, California, Volume I Text. Tahles, and Figures, June 2009, p. 2-6. 
8 Haley and Aldrich, Inc., Closure Planfor the Radioactive Materials Handling Facility (RMHF), October 2006, p. 
3-2. 
9 Science Applications International Corporation, Final RCRA Facilitv Assessment Report for Rockwell 
International Corporation, Rocketdvnc Division. Santa Susana Field Laboratory, Ventura Countv, California, May 
1994, s. 7-14-7-15. 
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water is tested for radionuclides. it was pumped from the aboveground storage tank to 13 Street 
where it entered a pipeline that discharges to a lined drainage along I i 11 Street. Drainage follmvs 
I i 11 Street to G Street and then continues through lined and unlined channels to the I i 11 Street 
Drainage. 1 ·~ The I i 11 Street Drainage was sampled by EPA under the Soi I Field Sam piing Plan 
Addendum for Subarea 5B. 

Chatsworth Formation groundwater flow in the vicinity of RM HF is to the northwest as indicated 
by water level elevations at monitoring wells.' This is an important consideration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 1993 letter (Sec Section 2.1 ). Rockvvell staff suspect 
significant contamination exists beneath the asphalt -covered RM 1-1 F area. 

Radiological Contamination Potential: The preliminary MARSSI M classification for the 
Building 4075 area is Class I. due to its former usc and a documented release of radiological 
material. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference tor the following recommendations. 

Extensive soil sampling is recommended in the Building 4075 area. As discussed above. there 
was a radiological incident at Building 4075 and documented evidence of a radiological release. 
Previous characterization studies for the Building 4075 area were focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended tor the Building 4075 area. This includes the following 
Building 4075 areas and appurtenances: 

• Under the concrete foundation of Building 4075. The concrete foundation received only 
limited investigation. Because this area served as a storage location for radioactive 
materials and a radioactive spill did occur in the building. residual contamination may 
exist. 

• Floor drain in the southwest corner of Building 4075 and the subsurface pipeline leading 
to the stormwater culvert at the west end of the RMI-IF complex. This drain could have 
provided a pathway for contaminant migration when a release occurred in the building, 
and at least one radiological release was documented. Residual contamination may exist 
along this drainage pathway. 

1 MWH, Group 7-Northern Portion ofArea IV RCRA Facility Investigation Report, Santa Susana Field Laboratory. 
Ventura Countv. California, Volume I- Text. Tables, and Figures, June 2009, p. 2-6. 
2 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
3 Haley & Aldrich, Inc., Closure Planfi.Jr the Radioactive Materials Handling Facility (RMHF). October 2006, p. 2-
3. 
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• Subsurface piping and stonmvater culvert west of Building 4075. The piping and culvert 
collected drainage from Building 4075. Any leaks or spills of contaminated vvaste in the 
l'uilding would likely follow this pathway. The stormwater culvert also received 
drainage from the entire RMIIF complex. Residual contamination may be present. 

• Asphalt-lined swale located north of Building 4075 that drained to the stormv\ater culvert 
at the west end of the Rl\1111-' complex. This drainage provides a possible pathway for 
cnntaminate migration and could result in residual contamination. 

• O:~;;n storage area (OS-I) identified in aerial photographs\\ ith stains. The south and east 
siri;.:· of the Building 4075 area was an open paved area that was often used for storage. 
;\u·ial photographs note stains in OS-I. This area requires further investigation for 
C• 111tamination. 

• l~isturbed area north of Building 4075 identified in a 1976 historical photo. Because the 
r,.J!ure of this disturbance is unknown. the area requires further investigation for 
,_ •1ntam ination. 

• TV\O debris areas downslope of BuiUing 4075 identified in a 2008 waste debris survey. 
The debris areas could have contaminated items and require further investigation. 

• Surface drainage areas around the Building 4075 area. The area surrounding Building 
4075 vvas used for storage. Any releases of radioactive materials would have f(JIIowed 
drainage pathways from the building and could leave residual contamination. 

2.6 Building 4563 Area 

Site Description: The Building 4563 area comprised Building 4563 and the land surrounding it 
in the cc:1tral portion of the Radioactive Material Handling Facility (RMHF) site. formerly the 
Radioactive Material Disposal Facility (RMDF) site. Building 4563 was constructed in 1958. 
but at tha1 time it was an uncovered. asphalt and concrete paved storage yard. 1 It was converted 
from an open storage area to an awning covered storage area in the late l990s.2 Figures 2.6a 
through 2.:)c provide a recent photograph and the best available building-specific drawing(s) and 
photos that the research team could find. Plate l presents a summary of all identified features for 
this site. 

Building Features: Building 4563 was a l, 130 square-foot paved, covered storage area adjacent 
and cast of Building 4075. The building has a steel frame and metal roor.J A sewer line that 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of" Area 1V Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area 1V Site Summaries, May 2005, p. 1-2 I. 
2 MWH, Group 7-Northern Portion oj'Area IV RCRA Facility Investigation Report, Santa Susana Field Laboratory. 
Ventura County, California. Volume I 1 RF1 Site Reports, Appendix C- Radioactil·e Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC), June 2009, p. Table C.2- I. 
3 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis, June 18. 2007, pgs. A-3- A-4. 
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connected at Building 4021 ran west to the southeast corner of Building 4563. where a manhole 
existed. and then turn~d south and continued ofTthe RMHF site. 1 ~ 

Former Usc(s): Building 4563 was identified as the Building 4633 Storage Yard on some 
industrial planning maps and as Building 4075;\. Storage Yard/Storage Shed. and Covered 
Storage Area Neighboring Building 4075 in other documents.=' 1456 Building 4563 served as a 
storage area for containerized radioactive waste pending shipment to a disposal facility.H On 
average. fewer than 40 waste containers \vere stored in this yard pending shipment.9 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 
CuJTcnt Usc: The Building 4563 area still exists. but ts no longer active. 111 A 2009 site visit 
f(mnd nothing stored under the Building 4563 canopy. 11 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcase(s): A 
chronology of radiological investigations at this building is as follows: 

• 1981 Rockwell Environmental Survey. In 1981. a preliminary survey was conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination 
were found in portions of the RMIIF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north. west. 
and south fence perimeters. Thirty-seven locations were identified for sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged fi·om 21.25 to 1.142.92 pCi/g. The soil activity at 12 inches deep ranged 
from 19.86 to I 04.00 pCi/g. One sample was taken in the northern drainage north of the 

1 MWH. Group 7-Nortliern Portion ojArea /J 7 RCRA Facilitr lm·cstigation Report, Santa Susana Field Lahoratorr. 
Ventura Count1'. Ca!i((n-nia. Volume 11 RFI Site Reports, Appendix G Sewer l11.1pection Docun1entation Logs, 
June 2009. 
c Atomics International Drawing. Santa Susana Facilitv Plot Plan. 303-GEN-C40, June 5. 196 7. 
1 

Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962 November 
1992. 
4 Knetl D.W. and R.D. Meyer. Radioactil·c A1aterials Handling Faci!itr (RMHF) Demolition Program 
Management Plan. PAfP-00008. The Boeing Company. January 30, 2004. pgs. 12-13. 
5 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ol Area IV Santa Susana Field 
Lahoratorv. Ventura County, California, Volume 2 A rea IV Site Summaries, May 2005, p. 1-21. 
6 The Boeing Company, Radioactive Materials Handling Facilitv Decontamination and Decommissioning 
Engineering Emluation/Cost Analvsis. June 18, 2007. p. A-3. 
7 The Boeing Company, Radioacti1·e Material\ Handling Facilitr Decontamination and Decommissioning 
Engineering Emluation/Cost Analvsis, June 18. 2007. p. A-4. 
8 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facilitv Building Survevs. 
Santa Susana Field Laboratory, Ventura County, California, October 2007, p. 4 
" Waite. P.H. and P.H. Horton, Process Hazard Analvsis (PHA) for RMHF Operations. E/D-04446. The Boeing 
Company, Unknown Date, p. 23. 
10 MWH, RCRA Facili(v Investigation Work Plan Addendum Amendment Radioactive Materials Handling Facility 
RFI Site (SrVMU 7.6 and Area IV AOC) Santa Susana Field Lahoratmy, Ventura County. Cali/ornia, March 2008. 
11 MWH, Group 7-Northern Portion o/ Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboraton1, Ventura County, Cali/ornia, Volume II -RFI Site Reports, Appendix C, Radioactive Materials Handling 
Facility RFI Site (SWMU 7.6 and Area IV AOC}, June 2009, p. Attachment C-4. 
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Building 4563 area. Sample results showed 244.64 pCi/g surface activity and 41.80 
pCi/g subsurface activity. Boeing-stated background levels ranged from 20 to 30 pCi/g 
gross beta activity. Soil and asphalt sampling and radiological surveys identified eight 
areas with elevated radiological activity at the RMHF. See Figure 2.1 u for a more 
specific depiction of the sampling locations and Plate I for the location of contaminated 
areas. 123 

• 2007 Boeing Radiological Survey. In 2007. Boeing performed radiological surveys on 
Buildings within the RMIIF complex. including Building 4563. Building 4563 was 
divided into two survey units: the structural steel posts and beams supporting the rooC 
and the ceiling or underside ofthe roof Data \\as also collected from roof surfaces. The 
concrete foundation was outside of the scope of this sun ey. Measurements of fixed and 
removable surface residual radioactivit) on the posts/beams and ceiling of Building 4563 
are described in the table below and arc within Boeing-stated acceptable levels. 
However. limited investigation of building roofs concluded that additional survey data 
would be needed to determine suitability for releasc. 4 

Measured Surface Residual Radioactivity 2007 on Building 4563 Beams and Ceiling 

Average Maximum Removable 

Description (dpm/100 cm2
) (dpm/100 cm2

) (dpm/100 cm2
) 

Alpha Beta Alpha Beta Alpha Beta Tritium 

DOE and NRC 100 l 5.000 300 15.000 20 I 1,000 10,000 
Allo\Vable Limits* 

I 

Building 4563 60 -75 242 573 5 75 3.8 
Post/Beams 
Measured Values 

Building 4563 51 382 113 719 5 43 3.8 
Ceiling 

Measured Values 
-*Mostlmlitmg value tromli.S Department ot Lnerg\ (DOL) Order ).f()()) (19'!0) and lJ S Nuclear Rq;ulatorv lomm\SSlon (NRl) 

Regulator. (iuide I X(, ( 197-+) 

I 
I 
I 

• 2009 Sewer/Manhole Inspection. Manhole B-12. located at the southeast corner of the 
Building 4563 area was inspected on March 30. 2009. The manhole depth was listed at 
5.25 feet. The sewer line was described as clay pipe that went northeast from the 
manhole to Building 4021 and south from the manhole to another manhole (8-11) south 
of the RMHF perimeter. The inspection log noted that there was flowing water at the 
time of inspection and no solids or sedimentation. The piping was in good condition and 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of" Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. 1-3. 
c Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-0001, Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
3 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facilitv Assessment Plan, May 22, 1990. 
4 Cabrera Services, Final Combined Summwy Report: Radioactive Materials Handling Facilitv Building Sun•cvs, 
October 2007, pgs. 17, 31, 39. 
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the manhole onlv had minor rust. The inspection log stated .. no detection above 
background on m~!ltigas meter. .. 1 

Radiological Usc Authorizations: At vanous times. the following use authorization was 
assigned to the RMIIF complex. 

• Usc Authorization 27 was originally issued October 21. 1970 tor the storage of irradiated 
stainless steel from the Systems for Nuclear Auxiliary Power 8 Development Reactor 
shield asscmblv at the RMHF storage vard. It is believed that the storage vard referenced 
is the Building-4563 area.23 ~ • ~ • 

Fot·mcr Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4563 is first identified on a 1965 aerial photograph as an open 
storage (OS) area. identified as OS-I by the U.S. Environmental Protection Agency's (EPA's) 
aerial photographic analysis. OS-I is originally located in the northern portion ofthe RMIIF site 
and contains possible stains. In 1967. OS- I nearly doubles in size to include an area along the 
north and west fence line ofthc RMIIf. Staining also is identified in the area. In 1972. OS-I is 
identified as a rectangular area in the southwest portion of the RMHF site and contains probable 
stains. In 1978. OS-I includes most of the western portion of the RMIIF site and contains 
possible stains. possible crates. and probable debris. In 1980. dark-toned material is identified on 
the west side of Building 4021. OS-I is once again identified as a rectangular area in the 
southwestern portion of the RMHF site. Dark-toned material is noted extending from the no11h 
portion of OS-I to the west side ·of Building 402 I. In 1983. two separate areas in the western 
portion ofthc RMHF are identified as OS-I. In 1988. OS-I is detined as the western portion of 
the RMHF site and contains stains. In 1995, multiple areas within the RMHF site are identified 
as OS-I with probable stains. Staining is located in the west-central portion of the RMHF site. 
By 2005, OS-I is defined as a rectangular area in the western portion of the RMHF site. Earth 
moving activity is noted in a large area along the northern perimeter of the RMHf site.4 

Radionuclidcs of Concern: The most probable radionuclidcs of concern are uranium. 
plutonium. thorium. and mixed fission products.5 These radionuclides of concern are included in 
the EPA October 2010 Field Sampling Plan tor soil sampling in Area IV. Table 3.3 presents a 
summary of contaminants of concern. 

1 MWH. Group 7-Northern Portion ofArea IV RCRA Facility Investigation Report. Santa Susana Field Laboratory. 
Ventura Countv. Ca!ifcmiia. Volume 11 RFI Site Reports, Appendix G - SelVer l11.1pection Documentation Logs. 
June 2009. 
2 Radioactive A1aterial Authori::.ations, Rockwell International. BNA02647573. 
3 A uthori::.ationfor the Use of" Radioactive Materials or Radiation Producing De1-ices, Authorization No. 27 A. Issue 
Date: October 21. 1971. Expiration Date: October 21, 1972. 
4 Kartman, A.S., Aerial Photographic Analysis of" Santa Susana Field Laboratory Area IV, Ventura County . 
California. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
5 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facility Building Sun•eys, 
Santa Susana Field Laboratory, Ventura County. Calilornia, October 2007. p. 4 
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Drainage Pathways: The mean RMIIF elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding area. 1 The pavement surrounding the RMI-lF 
buildings slopes away from the buildings to facilitate water runoff.:! Surface \\ater \\ ithin the 
RMHF fenced area generally flows from east to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMHF catch basin (RM HF 4614 
Holdup Pond). 3 The RMIIF 4614 Holdup Pond had a capacity of approximately 30.000 gallons 
and was used to contain stormwater runoff and any accidental releases.

4 It \\ilS sealed with 
coated asphalt to prevent leakage and equipped with a radiati()n monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond.' The RMI-IF 4614 Holdup 
Pond and drainage channel were removed in 2006. The culvert nmv drains into an aboveground 
pipeline that conveys water to a 1.500-gallon polyurethane siormwater aboveground storage 
tank. After the water is tested tor radionuclides. it was pumped from the aboveground storage 
tank to B Street where it entered a pipeline that discharges to<! lined drainage along I ill Street. 
Drainage follows I ih Street toG Street and then continues th:·uugh lined and unlin..:-d channels to 
the I i 11 Street Drainage.r, 7 The I i 11 Street Drainage was sal'1!'ied b) EPA under the Soil held 
Sampling Plan Addendum for Subarea 58. 

Chatsworth Formation groundwater tlow in the vicinity of RMHF is tu the northwest as indicated 
by water level elevations at monitoring wclls.x This is an important consideration for the RMIIF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential t()r contamination to be released 
underneath the pavement. and as noted in a 1993 letter (Sec Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt-covered RI'Vl H F area. 

Radiological Contamination Potential: The preliminary MARSSIM classification fix the 
Building 4563 area is Class I, due to its former use as a storage yard and the lack of previous 
investigations. 

1 Correspondence from Gaylord. G.G., Rockwell InternationaL to Liddle. R., U.S. Department of Energy, Re: 
Assessment Plan for the Radioacti1·e Materials Disposal Facility (RMDF). September 14. 1990. 
c Correspondence from Gaylord. G.G., Rockwell International, to Liddle. R., U.S. Department of Energy. Re: 
Assessment Plan for the Radioacti\'(! Materials Disposal Faci!izv (RMDF;. September 14, 1990. 
3 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv Investigation Report. Santa Susana Field Laboraton·. 
Ventura Countv. California. Volume I Text. Tables, and Figures, June 2009. p. 2-6. 
4 Haley and Aldrich, Inc .. Closure Plan for the Radioactive Materials Handling Facilitv (RMIIF). October 2006, p. 
3-2. 
5 Science Applications International Corporation, Final RCRA Facilitv Assessment Report for Rockwell 
International Corporation. Rocketdvne Division. Santa Susana Field Laboratory, Ventura County, Califhrnia, May 
1994,pgs. 7-14-7-15. 
6 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv lm·estigation Report, Santa Susana Field Lahoraton•, 
Ventura County, California. Volume I - Text, Tables. and Figures, June 2009, p. 2-6. 
7 Correspondence from Chell, M., MWH. to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
g Haley & Aldrich, Inc., Closure Planfor the Radioactive Materials Handling Facilitv (RMHF), October 2006, p. 2-
3. 
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Plate I provides a convenient reference for the t(,llm,.,·ing recommendations. 

October 2012 

Additional soil sampling is recommended in the Building 4563 area. As discussed above. 
previous investigation and characterization studies for the Building 4563 area were incomplete 
and focused on delineating the extent of contamination to standards that were applicable at the 
time and not to the standard required by the December 20 I 0 Administrative Order on Consent. 
Theref()re. additional characterization is recommended f()r the Building 4563 area. This includes 
the following Building 4563 areas and appurtenances: 

• Under the concrete tcmndation of Building 4563. The concrete foundation received only 
limited investigation. Because this area served as a storage location for radioactive 
materials. residual contamination may exist. 

• Sewer line and manhole at the southeast corner of Building 4563. The 2009 sewer and 
manhole inspection tcmnd no contamination. but documentation was brief and this area 
should be inspected further. Residual contamination may exist. 

• Asphalt-lined swale located north of Building 4563 that drained to the stonnwater culvert 
at the west end of the RMHF complex. This drainage provides a possible pathway f()r 
contaminant migration and could result in residual contamination. 

• Open storage area (OS-I) identified in aerial photographs with stains. Although. the 
aerial photograph analysis shmvs changes in OS-I over time. a portion of OS-I became 
Building 4563. Aerial photographs note stains in OS-I. This area requires further 
investigation for contamination. 

• Surface drainage areas around the Building 4563 area. Because the Building 4563 area 
and surrounding areas were used for storage. and were not always covered. contamination 
from weathered storage containers or from spills further east in the RMHF complex could 
have followed drainage pathways ncar the building and could leave residual 
contamination. 

2. 7 Building 4621 Area 

Site Description: The Building 4621 area comprises Building 4621 and the land surrounding it 
in the south-central portion ofthe Radioactive Material Handling Facility (RMHF) site. formerly 
the Radioactive Material Disposal Facility (RMDF) site. Building 4621 was constructed in the 
mid-1960s as the Radioactive Accountable Waste Storage Building. The building is located 
inside the 7-foot chain link fence area designated tor the storage of containerized low to 
intermediate level radioactive waste.U 3 Figures 2.7a through 2.7e provide a recent photograph 

1 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis . .June 18. 2007. pgs. A-2 ~ A-3. 
c Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
3 Correspondence from Seward, F.A. to Nagel, W.E .. Re: Request .for Radioactive Material and Radiation 
Producing Devise User A uthori2ation for RMDF Operation, December I 0, 1985. 
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and the best available building-specific drawing(s) and photos that the research team could find. 
Plate I presents a summary of all identified features f(Jr this site. 

Building Features: The building has a concrete foundation and floor with steel frame. roof and 
sides. It measures 21 feet by 32 feet and is 672 square ket in area. A 12-foot rollup door was 
located on the west side of the building. ;\ paved. open. mixed waste storage yard \\as 
contiguous with Building 4621 on the north. cast. and west side. Building 4621 is equipped with 
a criticality alarm that sounds locally and at the Santa Susana Field Laboratory (SSFL) Control 
Center. 12 

. A 2009 Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) report 
states that a 500-gallon transfer tank used to transfer low-level radioactive waste water to the 
RMIIF was stored in the mixed waste storage yard surrounding Building 4621.34 Htmever. a 
1988 site visit found the same or similar 500-gallon portable radioactive tank was stored in 
Building 4022.5 

A 700-gallon tank of waste antifreeze \\as being stored at Building 4621 during a visual site 
inspection in support of a 1994 RCRA l·acility Assessment.6 

Former Use(s): Building 4621 was a RCRA-permitted building used to store radioactive 
sources. radioactive low-level containerized v,aste and contaminated equipment. Dry and liquid 
mixed waste materials were stored in 55-gallon drums. Liquid mixed waste was stored on spill 
containment pallets. The mixed \vaste storage yard held non-liquid mixed waste in closed 
containers prior to otTsite shipment.7 x 

An Atomics International site waste management plan dated circa 1972 and an updated plan 
dated M·ay 1974 provided information regarding the \'>aste disposal activities at the SSFL. 
According to the waste management plan. which was prepared f:Jr the management of Atomic 
Energy Commission (AEC) contract wastes. AEC-owned waste management facilities. including 
treatment facilities and storage facilities. were located \vithin the RMHF complex. These 
facilities included Building 4621. The waste management plan provided the following summary: 

"Temporary storage of low-level radioactive waste is performed in Buildings 621. 663. and 
075. Low-level waste and contaminated equipment are temporarily stored in Buildings 075. 

1 Unknown Author, RMDF Fire Preplan.\' Structures, Unknown Date. 
: Internal Correspondence from Horton, P.H. to Nagel. W.E., Rockwell International, Re: Request for Radioactive 
Maderail [l·iLj and Radiation Producing Derice User A uthorizationj(w RA1DF Operations, December 13, 1989. 
'MWH, Group 7-Northern Portion of Area IV RCRA Facilitv lm·cstigation Report, Santa Susana Field Lahoraton•. 
Ventura Countv, California. Volume I Text. Tahlcs. and Figures and Volume II - RFI Reports Appendix C. June 
2009, pgs. 2-6. C.2-5. 
4 Rockwell International Photograph, 6CZ ll-4/5/89-S2F, April 5. 1989, HDMSP00033184. 
'Lavagnino, G., ETEC Meeting and Site Visit. U.S. Department of Energy, August 17, 1988. 
'' Science Applications International Corporation, Final RCRA Facility Assessment Report .FJr Rockwell 
International Corporation, Rocketdvne Dil·ision, Santa Susana Field Lahoratory. Ventura County, California. 
Technical Enforcement Support ofHazardous Waste Sites, May 1994, p. 7-14. 
7 Kneff, D.W. and R.D. Meyer. Radioacth·e Materials Handling Facility (RMHF) Demolition Program 
Management Plan, PMP-00008, The Boeing Company, January 30, 2004, p. II. 
x The Boeing Company, Radioactive Materials Handling Facilitv Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis, June 18. 2007, pgs. A-2- A-3. 
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621. and 663. and in the fenced storage area surrounding Building 621. These buildings arc 
steel buildings. which are designed to provide protection tl·om the clements and security for 
the stored items. Contamination control is provided by stringent packaging requirements. so 
exhaust tilter systems and additional contamination control safeguards arc unnecessary ... I.' 

An August 15. 1988 site visit report notes that radioactive solid wastes are "temporarily .. stored 
in the RMIII- yard during staging procedures. The report states that liquid \\aste \\as not stored 
outside any of the RMIIF buildings. only solid waste. reducing the possibility of contamination 
in the yard. During the site visit. there was discussion about the possibility ofdrums ··sweating ... 
although the topic did not seem to be one that had been considered before. Interestingly. the 
report notes that "ETEC [Energy Technology Engineering Center] still docs not consider adding 
berms and roofing in the RMDF Yard to be necessary ... On the day of the visit. the Building 
4621 yard contained 26 drums on pallets. Thirteen drums of ··lead pigs·· [shielded containment 
casks J con tam ina ted with fixed low-lcve I radiation were considered m ixcd waste and were 
awaiting transport to a U.S. Department of Energy (DOE) approved disposal site. The lead pigs 
were reported to be 15 years old. but had only been stored in the drums for the past 2 years. An 
additional 13 drums of nonradioactive lead components were stored on pallets in the Building 
4621 yard as well.' 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been several incidents associated with Building 
4621 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table. when available. Summaries of all available incident reports are provided in 
Attachment A. 

Building 4621 Incident Report Summary 

Incident File Date of Location oflncident Isotopes Description of Incident 
Name Incident 

i\0053 91411975 621 Yard Ra 226 During Tour OfRMDF A Lost 
Source \Vas Discovered. 

i\0055 6/2/1975 RMDF & Adjacent Mixed Fission Nine Spills Have Been Identified@ 
Product RMDF Complex. 

i\0570 8/1811985 RMDF T-621 A False High Radiation Alarm 
Occurred And Was Responded To. 

/\0341 4/7/1989 1621 RAS Response To False RAS Alarm. 

• On September 4, 1975, a 132 millicurie (mCi) radium-226 (Ra-226) source was 
discovered lying on the ground between Building 4621 and Building 4075. The source 
was not in a shielded container and was not labeled or tagged and had two feet of string 

1 Atomics International, Site Waste Management Plan, Circa 1972, p. 2. 
c Atomics International, Management of AEC-Cenerated Radioactive Wastes at Atomics International, May 31, 
1974, pgs. 1-2. 
3 Lavagnino, G., ETEC Meeting and Site Visit, U.S. Department of Energy, August 17. 1988. 
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attached. FoiiO\ving its discovery. the source was properly marked and stored in a secure 
condition. According to the incident report. personnel assigned to the RMHF had been 
instructed to clean out building 4621. Personnel removed all sources stored within the 
building to the open yard. While moving items. personnel dropped the spherical 
container and spilled the encapsulated source on the ground. The incident report did not 
indicate how long the source remained unnoticed. The incident report indicated that no 
significant exposure or spread of contamination resulted from the incident (A0053 ). 1 

:' 

• An October 17. 1975. Rocbvell letter discusses nine significant radioactive spill areas 
and numerous spot areas at the RMIIF complex. Figure 2.7e presents the map of these 
areas. many of which \\ere located in the western storage yard areas of the RMIIF 
complex. The activity associated with the spills ranged ll·om 0.5 to 3.500 millirads per 
hdur. The spills ''ere assumed to have occurred between 1972 and 1975 and to have 
followed the \Vater course. One spill was a result of an empty high-level waste cask 
containing 15 rad per hour on the inside of the cask in the storage yard. The cask filled 
''- ith rain water and flooded contaminated water out. Six similar casks were ftllll1d. 
Additionally. three barrels of radioactive materials stored in ··the backyard·· tipped over 
and leaked or rotted out and leaked causing three other areas of contamination.' As of 
<ktnber 17. 1975. all spills in the storage yard and two spills outside the storage yard 
were decontaminated or removed. Cleanup on another spill had begun and two other 
areas were identified for cleanup. but had not yet been delineated (A0055). 4 

• A November 18. 1975 Rockwell letter follows up on the October 17. 1975 letter 
discussed above and describes the current status of the RMHF complex. The letter notes 
that there were three contaminated areas on the f1oor and shelves in Building 4621. One 
area appeared to be a result of liquid seeping from a barrel liner stored on one of the 
upper shelves. The second area appeared to be the result of a powdery substance on the 
floor. A third area of contamination was of an unknown origin.:> 

The November 18, 1975 letter also describes the holdup ) ard as containing significant 
radiological sources including approximately 250 drums (30 and 50 gallons), 59 high 
level pigs, 50 liquid storage drums (30 gallon). 32 drums of high level waste. 20 pallets 
of concrete block. 9 concrete conduits. I 0 pallets of miscellaneous materials. 4 transfer 
casi-;s. and 3 pieces of contaminated Sodium Reactor Experiment (SRE) moderator 
handling equipment. Several areas of contaminated asphalt and approximately 35 
contaminated pallets were noted in the holdup yard. The U.S. Environmental Protection 
Agency (EPA) finds it significant that the November 1975 letter notes that there were at 
least two separate major spills in the Building 4621 holdup yard, each covering 

1 Badger, F.H .. Rockwelllnternationallnternal Letter, Subject: Lost Source Discovery, September 9, 1975. 
2 Cabrera Services, Final Combined Summary Report: Radioactive A1aterials Handling Facility Building Survevs. 
Santa Susana Field Laboratorv. Ventura County, California, October 2007. p. 5. 
3 Based on the figure drawing, the research team believes the "backyard" area to be referencing the area north of 
Building 4621 
4 Internal Correspondence from Badger. F .H. to McCurnin, Jr., W .R., Rockwell International. Re: Radioacth·e Spills 
in RMDF, October 17, 1975. 
5 Internal Correspondence from Harris, J.M. to McCurnin, W.R .• Rockwell International. Re: Plan of Action for 
RMDF, November 18, 1975. 
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approximately I 00 square feet or more and several smaller spills of about 5 square feet or 
less. 1 

Additionally. external to all buildings and the holdup yard proper. an accumulation of 
boxes. barrels. conduits. liquid tanks. large rectangular metal containers. trash dumpsters. 
and other miscellaneous materials was noted.~ 

Several areas of contaminated asphalt and dirt were identified at the \vest end of the 
RMHF perimeter. The areas of contamination described in this letter appear to be the 
same areas described above in the October 17. 1975 letter. Contamination of dirt and 
asphalt was thought to be the result of long-term, outdoor storage. Contaminated items 
were generally wrapped in plastic and stored in the storage yard. but after three or more 
years of storage and exposure to weather. the integrity of the plastic wrapping was 
compromised exposing contaminated surfaces. Rain water could then carry 
contamination onto outer surfaces of containers and along drainage pathways of the 
RMHF complex. Rows of 30-gallon drums stacked on the asphalt at the west end of the 
RM 1-1 F perimeter and pallets of non-contaminated material presumably became 
contaminated in this manner.' 

According to the November 1975 letter. since mid-July all of the contaminated and non
contaminated items were removed from Building 4621 holdup yard. Items that could be 
decontaminated were and items that could not be decontaminated were packaged for 
disposal. Asphalt and dirt were jack hammered out and put into 50-gallon drums. 
Concrete blocks were moved to the SRE for use as shielding during decontamination and 
decommissioning operations, if necessary. Contaminated items within Building 4621 
were ·'decontaminated to as low as practical." The letter recommends that funds be made 
available soon to dispose of all the contaminated items found at the RMHF complex.4 

Current Use: Building 4621 is still standing and along with the mixed waste storage yard is still 
active. 5·

6 A 2009 site visit found 55-gallon drums on pallets and a large rectangular storage 
container inside Building 4621.7 As of July 27. 20 II. according to Boeing. three americium-241 
(Am-241) calibration sources and six Am-241 smoke detectors were stored in Building 4621. 
Several contaminated treatment units, such as a cement mixer. fume hoods. a ball mill. and a 
drum mixer, were stored in a Sea-Land container immediately to the east of Building 4621. 

1 Internal Correspondence from Harris. J.M. to McCurnin. W.R .. Rockwell International, Re: Plan of' Action .for 
RMDF, November 18. 1975. 
c Internal Correspondence from Harris, J.M. to McCurnin, W.R., Rockwell International. Re: Plan of' Action ./(JI· 

RMDF, November 18, 1975. 
1 

Internal Correspondence from Harris. J.M. to McCurnin. W.R .. Rockwell International, Rc: Plan of' Action {r1r 
RMDF. November 18. 1975. 
~ Internal Correspondence from Harris, J .M. to McCurnin. W.R., Rockwell International, Re: Plan of' Actionj(Jr 
RMDF, November 18. 1975. 
5 Group 7 Northem Portion of' Area IV RCRA Facility lm·estigation Report. Santa Susana Field Laboratorv. 
Ventura County, California. Volume I Text. Tah/es, and Figures. MWH, June 2009, p. 3-9. 
" MWl-1, RCRA Facility Investigation Work Plan Addendum Amendment Radioactive Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory, Ventura County, California, March 2008. 
7 MWH, Group 7-Northcrn Portion ofArea IV RCRA Facility Investigation Report. Santa Susana Field Laboratory. 
Ventura County. California, Volume II -RFI Site Reports. Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009. p. Attachment C-4. 
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Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1981 Rockwell Environmental Survey. In 198L a preliminary survey was conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination 
were found in portions of the RMIIF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination \vere also discovered in the soi I outside the north, west. 
and south fence perimeters. Thirty-seven locations \\ere identified for sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to 1.142.92 picocuries per gram (pCi/g). The soil activity at 
12 inches deep ranged from 19.86 to I 04.00 pCi/g. Sample results in the mixed waste 
storage yard and surrounding Building 4621 area are described in the table below. 
Boeing-stated background levels ranged fl·om 20 to 30 pCi/g gross beta activity. Soil and 
asphalt sampling and radiological surveys identified eight areas vvith elevated 
radiological activity at the RMHF. including an area south of Building 4621. See Figure 
2.1 u for a more specific depiction of the sampling locations and Plate I for the location of 
con tam ina ted areas. 1 ~~ 3 

1981 Soil Sample Analysis Results 

Sample Location 
Surface Activity Subsurface Activity 

(pCi/g) (pCi/g) 
Western Mixed Waste Storage Yard ]2.65 ]4.20 
Western Mixed Waste Storaoe Yard I 54.64 ]].99 

Western Mixed Waste Storage Yard 42.08 29.]8 
Outside North Storage Yard Fence 84.3 I 36.30 
Outside Southern RMHF Perimeter 239.69 42~78 

Fence South of Building 4621 
Outside Southern RMHF Perimeter 191.65 50.95 
Fence South of Building 4621 

• 1991 Energy Technology Engineering Center Monthly Smear Surveys. Project 
progress reports located for February, March. April. May, June. August. and October 
1991 note that monthly smear surveys of Building 4621 found nothing unusual and no 
corrective actions were required.4 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratory. Ventura County. California. Volume 2 Area IV Site Summaries, May 2005, p. 1-3. 
c Pendleberry, S.L., ETEC RMDF Decontamination and DecommissioninK (D&D) Project ManaKement Plan. 
RMDF-AN-0001, Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
3 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Di.1posa/ Facility Assessment Plan, May 22, 1990. 
4 Gaylord, G., Energy Technology EnKineerinK Center Project ProKress Report Accounting Period for Febmary
Junc 1991, August 1991. and October 1991, Radioactive Materials Di!>posal Facility (RMDF) Maintenance, 
Engineering Technology Engineering Center, 1991, p. 2. 
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Additionally. a 1991 Rockwell report notes that radiological conditions in the RMHF are 
determined by periodic surveys. which are summarized for the first quarter or 1991 in the 
report. Results are shmm in the table belm\ .1 

RMHF Removable Contamination Levels for First Quader, 1991 

Limits 
Lowest Highest 

Location 
Posting 

(dpm/100 cm2
) 

Measured Level Measured Level 
Status (dpm/100 cm2

) (dpm/100 cm2
) 

beta-gamma 
beta-gamma beta-gamma 

Building 4021 (I ,aundry. Open <, 1.000 <50 651* 
Change Room_ Contaminated 1.000 50 3.13R** 
Decontamination Room. Area 
Packaging Room) 
Building 4022 Vault Open 1.000 <50 5.000*** 
Storage 
Building 4034 Ortices Open ·· .. 1.000 <50 )0 

Building 4044 Break Open . 1.000 <50 50 
Area 
Building 4075 Storage Open 1.000 • .. 50 50 
Area 
Building 4621 Storage Open . 1.000 <50 <50 
Area 

*Alpha l'Ontamtnatton of 33 dpm/100 em~ \\aS found on thL· smk top tn the change rom l'hc contammatlon \\as removed and 
subsequent surveved sh<med levels to be< 20 Jrm/IOOcm' 
** Isolated Instances of \o\1-kv e\ (n- 37 drm/ I 00cm2) alrha contammatton \\ere found on several occastons 
*** Thts mcasun:ment came from alummum shel'tmg a\\'<.lltmg packmg that was d1scovered Junng a rout me smear surve~ The 
sheet \\aS sectioned and discarded as radioactive \\·aste. Nov 10\allon of ll S DOF regulatiOih occurred 

• 1997 Rockwell Radiation Survey. A monthly radiation survey report dated May 27, 
1997 found that Building 4621 had less than the 20 disintegrations per minute per I 00 
square centimeters (dpm/cm2

) limit of alpha activity and less than the I 00 dpm/cm2 limit 
of beta activity. The maximum exposure rate was 1.2 milliroentgens per hour (mR/hr).2 

• 2003 RMHF South Fence Characterization. In 2003, an extensive characterization 
was performed on soils outside the RMI-IF south fence. According to a 2003 Boeing site 
environmental report, this area has historically contained small amounts of cesium-137 
(Cs-13 7). More than 40 soil samples were taken and analyzed for man-made gamma 
emitters. Cs-137 was detected in most samples and averaged 27 pCi/g, ranging from 
nondetectable to 124 pCi/g in isolated spots. The approved soil release criteria for Cs-
137 was 9.2 pCi/g.3 Contaminated soils were excavated. According to a 2009 RFI 
report. three small shallow excavations were performed south of Building 4621 and the 
mixed waste storage yard to mitigate the elevated mixed fission products (primarily Cs-
13 7) detected in soils during the south tence characterization. The excavations measured 
125 feet by 13 feet, 5 feet by 7 feet, and 7 feet by 12 feeL Excavation depths were 

1 Internal Correspondence from Barnes, J. to Rutherford, P., Rockwell InternationaL Re: First Quarter, 1991 A LARA 
Report. August 8, 1991. 
c Darcy, K., Radiation Swwv Report T-0621, Rockwell International, May 27, 1997, HDMSe00388911. 
1 

Boeing. Site Environmental Reportfor Calendar Year 2003, DOE Operations at 77ze Boeing Company Rocketdvne 
Propulsion & Power. RD02-148-01, September 2004, p. 5-13. 
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approximately 0.5 feet deep. with approximately 130 cubic yards of soil removed. 12 

After removal of the contaminated soil. six more soil samples were taken tl·om the area 
and the average Cs-137 concentration was lowered to 3.75 pCi/g. ranging fl·om 1.65 to 
7.08 pCi/g. According to Boeing, these samples were below the approved release criteria 
of 9.2 pCi/g. applicable at that time. Since the RMHF complex is still operating. a final 
cleanup survey\\ ill be performed after RMHF closure. 3 

• 2004 Boeing Demolition Program Management Plan. According to a January 2004 
demolition program m~:nagement plan. Building 4621 will be surveyed to determine the 
presence and extent of any radiological contamination. If no contamination is present. 
the building will be demolished and removed by a subcontractor. If contamination is 
present. it wi II be I"Clll\lVcd to allow for subcontracto1· demolition or the contaminated 
structures will he dismantled and packaged as lmv-level radiological waste.4 

• 2007 Boeing RMHF Building Radiological Suneys. In 2007. Boeing perfonned 
radiological surveys on Buildings within the RMI1F complex. including Building 4621. 
Building 4621 \\LI" di\ided into five survey units. The ceiling. the north \\all. the east 
wall. the south \\all and the west wall each composed a ~ingle survey unit. Data \\C!S also 
collected from ami exterior doors. vents. and roof surE1ees. The concrete f<.1undation was 
outside of the scope of this survey. Measurements of fixed and removable surface 
residual radioactivity on the walls and ceiling of Building 4621 are described in the table 
below and are v,ithin Boeing-stated acceptable levels. Hmvever. limited investigation of 
building roofs concluded that additional survey data would he needed to determine 
suitability for release.' 

1 
MWH, Croup 7 Northern Portion of Area IV RCRA Facility !nvesti;;ation Report. Santa Susana Field 

Laboratory, Ventura Countv. Califrmiia, June 2009, p. 3-13. 
2 The research team could not verify this information from the source cited in the 2009 Resource Conservation and 
Recovery Act Facility Investigation report. 
3 Boeing, Site Environmental Reportfor Calendar Year 2003. DOE Operations at The Boeing Companv Rocketdyne 
Propulsion & Power, RD02-148-0I, September 2004, p. 5-13. 
4 Kneff, D.W. and R.D. Meyer, Radioactive Materials Handling Facility (RMHF) Demolition Program Management 
Plan, PMP-00008, The Boeing Company, January 30,2004, p. 19. 
5 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facility Building Surveys, 
October2007,pgs.l7,31,39. 
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Measur·cd Surface Residual Radioactivity 2007 on Building 4621 Walls and Ceiling 

- --
Average Maximum Removable 

Description (dpm/100 cm2
) ( dpm/1 00 cm2

) (dpm/100 cm2
) 

Alpha Beta Alpha Beta Alpha Beta Tritium 

DOE and NRC 100 5,000 300 15.000 20 1.000 10.000 
Allowable Limits* 

Building 4621 15 673 129 1.045 2 75 17.3 
North Wall 
Measured Values 

Building 4621 East 25 189 68 918 2 58 17.3 
Wall Measured 
Values 

Building 4621 ·p 
~-' 277 101 724 2 58 17.3 

South Wall 
Measured Values 

Building 4621 West 
..,, 
~-' -4 68 301 2 48 17.3 

\\'all Measured 
Values 

Building 4621 27 557 65 831 2 20 17.3 
Ceiling Measured 
Values 

*Most lnllltmg value I rom lJ S Derartment ol Lnergy (DOL) Oruer '-"00) (I <J9()) anu lJ S. Nuclear Regulator.· ( ommrssron (NR( 1 
Regulatof) Guide I 86 ( 19741 

Radiological Usc Authorizations: At various times. the following radiological use 
authorizations were assigned to Building 4621: 

• Use Authorization No. 25 pertained to the storage of sources at Building 4621. 1 

• Use Authorization No. 33 was initially issued on March 17. 1971 and allowed for the use 
and storage of 5 millicuries (mC:i) and 25 microcuries (!lC:i) cobalt-60 (C:o-60) scaled 
sources and 40 mC:i cesium-137 (Cs-137) sealed sources at 22 locations at the SSFL. The 
sealed sources were used for the calibration of fixed and portable radiological alarm 
systems at SSFL facilities, including the RMHF. The sealed sources were stored in 
Building 4621.234 

• Use Authorization 72 was initially issued on January 8, 1974, for the storage of Cs-137 
sealed sources at the RMHF storage building, Building 4621. The sources were used for 
continuous level measuring systems at the Building 4356 Sodium Component Test 
Installation. 5 1 

1 Review of Radiation Safety Records Management System Index, November 20 I 0. 
: Radioactil'C Material Authorizations, Rockwell International, BNA02647573. 
3 Isotope Committee Chairman, Authorization for Use ol Radioactil'e Materials or Radiation Producing Device. 
Authorization Nos. 33E-33H, 33J. 33L-330. 33S, April 16. 1976 through March 26. 1990. 
4 Internal Correspondence from Barnes, J.G. to Logan, A.B., Rockwell International. Re: Notification for Renewal 
of Authorization for Use of Radioactive Materials or Radiation Producing Devices- Second Notice, March 3, 1994. 
5 Radioactive Material Authorizations, Rockwell International, BNA02647573. 
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• Usc Authorization I 06 pertained to radioactive waste and contaminated materials 
generated at other authorized facilities. Use Authorization I 06M. issued February 12. 
1992. noted that operation of the RMIIF included a) receiving. processing. packaging. 
and shipping radioactive wastes and materials generated by Rocketdyne activities. b) 
receiving. processing, packaging. and shipping radioactive laundry. c) receiving and 
processing liquid radioactive wastes. d) storing radioactive materials. and e) maintaining 
facilities equipment and materiel. Buildings 4021. 4022. 4044. 4075. and 4621 were 
listed as authorized use locations with the authorized users based out of Building 4034. 2 

• Use Authorization No. I 07 was initially issued on April 18. 1977 for the usc and storage 
of krypton-85 gas (Kr-85). A Fehrw1r) 6. 1989 letter indicated that two Kr-85 aerosol 
neutralizers covered under Usc Authorization I 07 \\ere not in active use and their storage 
in Building 4621 should be transferred to lise Authorization 125.'-1 

• Use Authorization No. 125. issued September 18. 1981. authorized any isotope with an 
atomic number 3 through I 05 in quantities '' ithin the limits of California License No. 
0015-70 to be used or stored in Bui!Jing 4621.' Internal Rockwell letters regarding usc 
authorizations indicate the folkm ing sources have been stc,rcd in Building 4621: Am-
241. Co-60. Cs-137. tritium (11-3). iridium-19.2 (lr-192). plutonium-beryllium (PuBc). 
and '"thorium-170 (Th-170)'" [sic 1.6 

JX'' There is no h.nown Th-170 isotope. The known 
isotopes of thorium range in mass number fi·om 209 to 238. This may be a reference to 
thulium-170 (Tm-170) instead. 

• Use Authorization 132E. issued November 25. 1991. was for the use and storage of a 0.1 
11Ci californium-252 (Cf-252) scaled SI)Urcc. The authorization noted that the source was 
to be transferred from a building at Rockwell International's Canoga Park facility to 
Building 4621 at the SSFL for storage. 10 

1 Authorizationf(Jr Usc of'Radioacti\'C Materials or Radiation Producing Dn·iccs. Authorization No. 72. Issue Date: 
January 8. 1974, Expiration Date: January 8. 1975. 
2 Isotope Committee Chairman. Authorization for U\"e of' Radioacti1·e .tfateria 1s or Radiation Producing DC\'ices. 
Authorization Nos. I 060, I 06F -I 06M, Rockwell International. December 18. 1981 through February 12. 1992. 
1 Cabrera Services. Final Combined Summan· Report: Radioacti\'C ,\4aterials Handling Facilit\· Building Surrevs. 
Santa Susana Field Laboratory, Ventura Count\·. Ca!ij(Jrnia. October 2007. p. 5. 
4 Internal Correspondence from Steiman, D. to Nagel. W.E .. Rockwell International. Re: Transfer of'Authori::ation 
JO?fi·om Acti1·e to Storage Status, February 6, 1989. 
' Authorization for Use of Radioactive Materials or Radiation Producing De1·icc, Authorization No. 125, Issue 
Date: September 18. 1981. Expiration Date: September 18. 1982. 
(• Internal Correspondence from Rowles, J.A. to Nagel, W.E .. Rockwell International, Re: Renewal a/Authorization 
I 25, August 25. 1988. 
7 Internal Correspondence from Rowles, J. to Bulthuis, R., Rockwell international, Re: Termination of"Authorization 
133, May 9, 1991. This letter references a Th-170 source; however, no such isotope of thorium exists. The known 
isotopes ofthorium range in mass number from 209 to 238. This reference may have meant thulium-170 (Tm-170). 
8 Internal Correspondence from Dix, T.E. to Rutherford, P.O., Rockwell International, Rc: Status of' Use 
Authorization 18, March I 0, 1993. 
9 Internal Correspondence from Rutherford, P.O. to Klee, S.M., Rockwell international, Re: Shipment of' Radioacti\'e 
Materials Under Use Authorization 75, July 27, 1993. 
10 Authorization for Usc of Radioactive Materials or Radiation Producing Devices, Authorization No. 132E. Issue 
Date: November 25, 1991, Expire Date: November 25, 1992. 
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• Usc Authorization No. 141 authorized the usc of Am-241 in smoke detectors for anv 
building at the SSFL. with the storage of unused smoke detectors in Building 4621. 123 

Former Radiological Burial or Disposal Location: None found. 

Ae.-ial Photog.-aphs: Building 4621 is first identified in a 1965 aerial photograph. It is located 
in the south-central portion of the RMHF site. Building 4663 is identified to the east of Building 
4621. An open storage (OS) area. identified as OS-I by the EPA ·s aerial photographic analysis. 
is located north of Building 4621. OS-I contains possible stains. In 1967. OS-I nearly doubles 
in size to include an area along the north and west fence line of the RMHF. Staining also is 
identified in the area. In 1972. OS-I is identified as a rectangular area in the southwest portion 
of the RMHF site. abutting the west side of Building 4621. and contains probable stains. In 
1978. OS-I includes most of the western portion of the RM HF site and contains possible stains. 
possible crates. and probable debris. Dark-toned material is identified immediately northwest of 
Building 4621. In 1980. OS-I is once again identified as a rectangular area in the southwestern 
portion of the RMHF site. OS-I includes the area immediately north of Building 4621. Dark
toned material is noted extending from the north portion of OS-I to the west side of Building 
4021. In 1983, two separate areas in the western portion of the RM II F arc identified as OS-I. 
including an area that abuts the north and west sides of Building 4621. In 1988. OS-I is defined 
as the western portion of the RMHF site. abutting the north and west sides of Building 4621. and 
contains stains. In 1995. multiple areas within the RMIIF site are identified as OS-I with 
probable stains. One area identified as OS-I. includes the footprint of Building 4663, which is 
directly east of Building 4621. Staining is located in the west-central portion of the RMHF site. 
north of Building 4621. By 2005, OS-I is defined as a rectangular area in the western portion of 
the RMHF site, west of Building 4621. Earth moving activity is noted in a large area along the 
northern perimeter of the RMHF site:' 

Radionuclides of Concern: Building 4621 stored radioactive materials primarily in the form of 
mixed fission products from various waste sites. 5 A radioactive waste packaging document 
indicated that a container stored at Building 4621 included radioisotopes Co-60. Cs-13 7, 
strontium-90 (Sr-90), and thorium-232 (Th-232).6 Internal Rockwell letters regarding use 
authorizations indicate the following sources have been stored in Building 4621: Am-241, Co-
60. Cs-137. iridium-192 (lr-192). plutonium-beryllium (PuBe), and .. Th-170" [sic, possibly Tm-
170].''7 1

·
2 A 1992 semi-annual leak test and a 1995 radioactive materials license renewal 

1 A uthori::.ation fhr Use ol Radioactii'C Materials or Radiation Producin[; Dcl'icc. Authorization No. 141 H, Issue 
Date: February '27. 1996, Expiration Date: December 31, 1996. 
2 A llthorization f(Jr Usc of Radioactil'(' Materials or Radiation Producing Dn'icc, Authorization No. 1411, Issue 
Date: December 16, 1996, Expiration Date: December 31. 1997. 
1 Authorization fhr Usc ol Radioactive Material\· or Radiation Producing Device. Authorization No. 141 K, Issue 
Date: December 15, 1998, Expiration Date: December 3 I. 1999. 
4 Kartman, A.S., Aerial Photographic Analvsis o{ Santa Susana Field Laboratory Area IV, Ventura Countv , 
Califhmia, Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
5 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analvsis, June 18, 2007, p. A-2. 
6 Radioactive Waste Packaging Lot Follower and Procedure Verification Container No. L598. Unknown Author, 
July 16, 1997. 
7 Internal Correspondence from Rowles, J.A. to Nagel, W.E., Rockwell International, Re: Renewal of Alllhorization 
125, August 25, 1988. 
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provided the following inventory of sources at Building 4621: Am-241. bismuth-210 (Bi-210), 
Cf-252. Cs-137, chromium-51 (Cr-51 ), cobalt isotopes (Co-56, Co-57. Co-58, and Co-60), lr-
192. lead-21 0 (Pb-21 0), Kr-85. manganese isotopes (Mn-52. and Mn-54 ), Ra-226, Sr-90, and 
thulium-170 (Tm-170).34 All radionuclides ofconcern listed. with the exception ofCf-252, Co-
56. Co-57, Co-58, Cr-51. lr-192. Kr-85, Mn-52. Mn-54, and Tm-170, are included in the EPA 
October 2010 Field Sampling Plan for soil sampling in Area IV. Cf-252. Co-56. Co-57, Co-58, 
Cr-51, lr-192, Kr-85. Mn-52, and Mn-54 have relatively ~hort half-lives and thus do not meet the 
criteria for analysis. Table 3.3 presents a summary of radiological contaminants of concern. 

Drainage Pathways: Building 4621 and the mixed waste storage yard arc surrounded by a 
berm, which would, in conjunction with the slope of the RMHF. direct a spill that is not 
immediately controlled to the stonmvater catch basin identified as RMI-lF 4614 lloldup Pond.' 

A channel in the pavement around Buildings 4621 prevents \\ater fi·om running in!n the building 
area. The same conditions arc true for other buildings in the RMIIF complex.r' 

The mean RMHF elevation is approximately I .850 teet above sea level and is greater than the 
immediate surrounding area.7 The pavement surrounding the RMllF buildings slopes <may fhm1 
the buildings to facilitate water runoff.x Surface water within the RMHF fenced area generally 
flows from east to west across the site to a storm drain culvert along the western perimeter of the 
site. Surface water flow to the northern perimeter drains into an asphalt-lined S\\ale that leads to 
the storm drain culvert. Prior to 2006, the culvert drained to an asphalt-lined channel that 
conveyed surface water to the RMHF catch basin (RMIIF 4614 Holdup Pond).

9 
The RMHF 

4614 Holdup Pond had a capacity of approximately 30.000 gallons and was used to contain 
storm water runoff and any accidental releases. 10 It was sealed with coated asphalt to prevent 
leakage and equipped with a radiation monitor connected to an alarm system to warn if any 

1 Internal Correspondence from Rowles, J. to Bulthuis, R., Rockwell InternationaL Rc: Termination ofAutlwri:::ation 
I33, May 9, 1991. This letter references a Th-170 source: however. no such isotope of thorium exists. The known 
isotopes of thorium range in mass number from 209 to 238. This may have been a reference to a thulium-170 (TM-
170) source. 
2 Internal Correspondence from Dix, T.E. to Rutherford. P.O .. Rockwell InternationaL Rc: Status ol u~c 
Authorization I8, March I 0. 1993. 
1 Wallace, J., Semi-Annual Leak Text. T-62I. Rockwell International. April 10, 1992. 
4 Rockwell InternationaL Rocketdyne Division. Application for Renclt"a/, State ol Ca/ifomia Broad Scope 'A·· 
Radioactive Materials License #()()I 5-70. RI/RD-9 3-I60, Exhibit I 0: Im·entory of" Radioactil"(' Sources. Revised 
August 7, 1995, p. 6. 
5 Haley and Aldrich, Inc .. Closure PlanjiJI" the Radioactive Materials Handling Facility (RMHF). October 2006, p. 
3-2. 
6 Chapman, J .A., Radioactive Materials Di.1posal Facility Sale tv Analvsis Report, Rockwell International, June 16, 
1986, p. 63. 
7 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Planlor the Radioactive Materials Disposal Facilitv (RMDF), September 14, 1990. 
8 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan for the Radioactive Materials Di.1posal Facility (RMDF), September 14, 1990. 
9 MWH, Group 7-Northern Portion of'Area IV RCRA Facilitv Investigation Report, Santa Susana Field Laboratory, 
Ventura Countv, California, Volume I Text, Tables, and Figures, June 2009, p. 2-6. 
10 Haley and Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006, p. 
3-2. 
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radioactive contamination enters the pond. 1 The RMHF 4614 Holdup Pond and drainage 
channel \vere removed in 2006. The culvert now drains into an aboveground pipeline that 
conveys water to a 1.500-gallon polyurethane stonnwater aboveground storage tank. A Her the 
water is tested for radionuclides. it was pumped fi·om the aboveground storage tank to B Street 
where it entered a pipeline that discharges to a lined drainage along I i 11 Street. Drainage follows 
I i 11 Street to G Street and then continues through lined and unlined channels to the 17111 Street 
Drainage.23 The I i 11 Street Drainage was sampled by EPA under the Soil Field Sampling Plan 
Addendum for Subarea 58. 

According to a June 2009 RFI report. the only portion of I-ISA-7 that naturally drains to the south 
is a small area south of the RMHF fence line. The area south of Building 4621 and the mixed 
waste storage yard is unpaved and surface water is conveyed via sheet flmv to a south-facing 
slope that drains into concrete-lined drainage channel. which then discharges into a storm drain 
culvert.4 A 1977 storm drain plan shows that this storm drain culvert channels surface drainage 
west to the RMHF 461411oldup Pond." 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4621 area is Class I. due to its former use as a mixed waste storage area and the 
numerous spills of radiological material in the area. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4621 area. As discussed above. 
Building 4021 was a mixed waste storage facility and there were several radiological incidents in 
the Building 4621 area. In addition. previous characterization studies for the Building 4621 area 
were focused on delineating the extent of contamination to standards that were applicable at the 
time and not to the standard required by the December 20 I 0 Administrative Order on Consent. 
Therefore. additional characterization is recommended for the Building 4621 area. This includes 
the following Building 4621 areas and appurtenances: 

• Under the concrete foundation of Building 4621. The concrete foundation received only 
limited investigation. Because this area served as a storage location for radioactive 
materials. residual contamination may exist. 

1 Science Applications International Corporation, Final RCRA Facilitv Assessment Report for Rockll'e!l 
International Corporation, Rocketdvne Di1·ision. Santa Susana Field Laboratory. Ventura Countv, California. May 
1994,pgs. 7-14~7-15. 
c MWH, Group 7-Northern Portion o{Area IV RCRA Facilitv Investigation Report, Santa Susana Field Lahoratorv, 
Ventura Countv. California, Volume I Text. Tables, and Figures, June 2009, p. 2-6. 
3 Correspondence from Chell. M., MWH, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
4 

MWH, Group 7-Northern Portion ofArea IV RCRA Facility Investigation Report. Santa Susana Field Lahoratorv. 
Ventura Countv. California, Volume I Text, Tahles, and Figures, June 2009, p. 2-7. 
5 Rockwell International Drawing, Santa Susana Facility Area Plan. Storm Drain Master East. 303-GEN-C93. 
Se tember 1977. 
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• Open storage area (OS-I) near the north and \\est edge of Building 4621 \'>here staining 
is noted in aerial photographs and radioactive spills have occurred as noted in Figure 
2.7e. This area was used for open storage. contained visible staining. and was an area 
where numerous radioactive spills have been documented. The area may contain residual 
contamination. 

• RMHF South Fence area located south of Building 4621. This area was previously found 
to be contaminated and was an area of natural southern drainage. A !though previously 
contaminated spots have been excavated. the area should be reexamined. 

• Surface drainage areas and berm around the Building 4621 area. Because the Building 
4621 area and surrounding areas were used for storage. and were not always covered. 
contamination fi·om \\ eathered storage containers or ti·01n documented spi lis further east 
in the RMHF complex could have followed drainage pathways ncar the building and 
could leave residual contamination. The berm surrounding Building 4621 should also be 
examined as contamination could settle in corners of the berm. 

2.8 Building 4622 Area 

Site Description: The Building 4622 area comprises Building 4622 and the land surrounding it 
in the southeast corner of the Radioactive Material Handling Facility (RMHF) site. formerly the 
Radioactive Material Disposal Facility (RMDF) site. Building 4622 is identified on industrial 
planning maps as the Radioactive Waste Counting Building. 1 However, it is also identified as an 
Entry Building for the RMHF complex.2 It first appears in a 1959 aerial photograph.3 Figure 2.8 
provides the best available photograph. The research team could not locate any building-specific 
drawing(s). Building 4622 was located at the southeast corner of the RMHF site. Plate I 
presents a summary of all identified features for this site. 

Building Features: Building 4622 was approximately 500 square feet in size:~ 

Former Use(s): A July 3. 1962. Atomics International internal letter identifies Building 4622 as 
a "guard shack." According to the letter. when the RMHF was activated. Building 4622 was 
equipped with a portal monitor and a hand-and-foot counter, to check all personnel in and out of 
the RMHF area. However. background activity levels rendered the equipment useless and it was 
replaced with portable equipment better suited for monitoring personnel.5 A February 24. 1964. 
document outlining the emergency procedures for the RMHF also identifies Building 4622 as an 
entry building.6 Historical documents indicate that Building 4622 was also used as a storage 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 1962-November 
!992. 
c Shoemaker, Operating Specification Radioacti1·e Materials Di.1po.wl Unit, February 24, 1964. 
3 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV. Ventura Countv . 
Calilornia. Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 20 l 0. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv. California, Volume 2- Area IV Site Summaries. May 2005, p. l-33. 
5 Schlapp, F.W., Atomics International Internal Letter, Subject: Radiation Monitoring Equipment in Dormant 
Storage, July 3, 1962. 
6 Shoemaker, Operating Specification Radioactive Materials Disposal Unit, February 24, 1964. 
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location for visitor film badges and the control badge. It was reported on April 19. 1965. that 
Building 4022 had been used f(x the recent open air transfer of 20 Sodium Reactor Experiment 
(SRE) moderator cans in the vault ofthat building. /\sa result ofthc proximity of Building 4622 
to Building 4022. background radiation in Building 4622 was raised from 0.05 --mr/hr" to 
approximately 0.2 --mr/hr" over a period of approximately 120 hours resulting in elevated film 
badge readings for the month ofApril. 1 

According to a 2005 historical site assessment (liSA) and a Resource Conservation and 
Recovery /\ct facility investigation work plan. Building 4622 was used as a health physics 
counting area. Samples of waste contained at the RMI-IF were taken to Building 4622 f(x 
radioactive counting. The research team could not locate historical documents to confirm these 
operations in Building 4622. It should be noted. hm\ever. that industrial planning maps for the 
Santa Susana Field Laboratory (SSFL) identify Building 4622 as Radioactive Waste Counting 
Building fl·om March 1962 through March 1975. The building is no longer present on industrial 
planning maps beginning in July 1977.-:. u 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: The 2005 HSA indicates that Building 4622 was demolished in approximately 
1976.' The research team did not locate historical information to confirm the building's 
demolition in 1976; however. as indicated above. Building 4622 no longer appears on industrial 
planning maps beginning in July 1977.() Because limited information is available. the 
dimensions of any excavation made during building demolition are unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): 
According to the 2005 HSA. during its use. routine radiological surveys were conducted in 
Building 4622 to verify that the building had not become contaminated above the limits 
established by DOE Order 5480.1 I. The research team, however. did not locate any radiological 
surveys for the building.7 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

1 Young. L.N .. Atomics International Internal Letter. Subject: Overexposure ofA.pril Film Badges at Building 622, 
April 19. 1965. 
2 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa Susana Field 
Lahoratorv. Ventura Counzv. California, Volume 2 Area IV Site Summaries. May 2005. p. 1-33. 
3 MWl-1. RCRA facility Investigation Work Plan Addendum Amendment Radioactive Materials Handling Facilitv 
FRI Site (SWMU 7.6 and Area IV AOC). March 2008. 
4 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962 November 
1992. 
5 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahora{(Jll'. Ventura Countv. California, Volume 2 -Area IV Site Summaries. May 2005, p. 1-33. 
6 Santa S~sana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
7 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 Area IV Site Summaries, May 2005, p. 1-33. 
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Aerial Photographs: Building 4622 first appears in a 1959 aerial photograph in the southeast 
portion of the RMHF site. at the northern terminus of I i 11 Street. In 1965. Buildings 4044 and 
4688 arc identified north of Building 4622. In 1980 and 1995. an aboveground pipeline is 
identified running along the eastern side of the RMHF site. east of former Building 4622. Based 
on aerial photographs. no other significant environmental features arc visible in the immediate 
vicinity of Building 4622. 1 

Radionuclidcs of Concern: According to the 2005 liSA. Building 4622 was used as a health 
physics counting area. Samples of waste contained at the RMIIF were taken to Building 4622 
for radioactive counting.=' A 1965 document states that custody of tv\o radioactive items \vere 
transferred to an employee in Building 4622. The items included less than I "llc" of radium and 
3 "me" of strontium-90 (Sr-90).' The research team could not locate any more specific 
information on radionuclides of concern. It is presumed that \\astc handled at other RMHF 
complc-.. buildings had the potential to he sampled and counted at Building 4622 and thus this 
building area should be surveyed for the same radionuclid.2s of concern as the rest of the RMIIF 
complc.\. Radionuclides of concern are included in the l! .S. Environmental Protection Agency's 
(EPA's) October 2010 Field Sampling Plan f(Jr soil sampling in Area IV. Table 3.3 presents a 
sumn~<: ;·y of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is appro:-..:imately I .850 feet above sea level 
and is greater than the immediate surrounding area.4 The pavement surrounding the R M H F 
buildings slopes away from the buildings to facilitate water runoff.' Surface water within the 
RMHF fenced area generally flows from cast to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flm\ to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMHF catch basin (RMHF 4614 
Holdup Pond).r, The RMHF 4614 Holdup Pond had a capacity of apprmimately 30.000 gallons 
and vvas used to contain stormwater runoff and any accidental rclcascs. 7 It was sealed with 
coated asphalt to prevent leakage and equipped with a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond.x The RMHF 4614 Holdup 
Pond and drainage channel were removed in 2006. The cuivert now drains into an aboveground 

1 Kartman, A.S., Aerial Photographic Anal)'sis o/ Santa Susana Field Lahoratorr Area IV. Ventura Countv . 
California. Volume I & 2. U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
c Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment o/ Area IV Santa Susana Field 
Laboratorv. Ventura Countv. California, Volume 2 Area IV Site Summaries. May 2005. p. 1-33. 
3 Internal Correspondence from Tschaeche. A.N. to Schaubert, Y..l., Atomics International. Rc: Trans/cr o/Custodv 
of" Radioactive Material. August 26, 1965. 
~ Correspondence from Gaylord, G.G., Rockwell International. to Liddle, R .. U.S. Department of Energy, Re: 
Assessment Planj(n· the Radioactive Materials Di.1po.wl Facility (RMDF). September 14, 1990. 
5 Correspondence from Gaylord, G.G., Rockwell International, to Liddle. R., U.S. Department of Energy, Re: 
Assessment Planj(Jr the Radioactive Materials Di.1posal Facilitv (RMDF), September 14. 1990. 
6 MWH, Group 7-Northern Portion a/Area IV RCRA Facilitv lm·estigation Report. Santa Susana Field Laboratorv. 
Ventura Countv. California. Volume 1 Text. Tables. and Figures, June 2009, p. 2-6. 
7 Haley and Aldrich, Inc., Closure Plan/or the Radioactive Materials Handling Facilitv (RMHF). October 2006, p. 
3-2. 
8 Science Applications International Corporation, Final RCRA Facility Assessment Report fhr Rodwell 
International Corporation. Rocketdyne Division. Santa Susana Field Laborat(ny. Ventura Countv. Cali/ornia, May 
1994, s. 7-14-7-15. 
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pipeline that conveys water to a 1.500-gallon polyurethane stormwater aboveground storage 
tank. After the water is tested for radionuc I ides. it \vas pumped fi·om the aboveground storage 
tank to B Street where it entered a pipeline that discharges to a lined drainage along I i 11 Street. 
Draina~e follows I i 11 Street toG Street and then continues throu~h lined and unlined channels to 
the I i 11 Street Drainage. 12 The I i 11 Street Drainage \Vas sampl~d by EPA under the Soil Field 
Sampling Plan Addendum for Subarea 5B. 
Chatsworth Formation groundwater 11m\ in the vicinity of RMHF is to the northwest as indicated 
by water level elevations at monitoring wells.' This is an important consideration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 1993 letter (See Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt-covered RMHF area. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4622 area is Class I, due to its possible usc as a radioactive waste counting building 
and the limited information and investigation material available for this building. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4622 area. As discussed above. little 
information is available on this building and the historical record does not provide conclusive 
evidence of Building 4622's function. Information on previous characterization studies for the 
Building 4622 area was also limited and focused on delineating the extent of contamination to 
standards that were applicable at the time and not to the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
Building 4622 area. This includes the following Building 4622 areas and appurtenances: 

• Fonner Building 4622 footprint. This building was possibly a counting area for 
radioactive waste samples. Residual contamination could be present. After the building 
was demolished. an aboveground pipeline crossed the building footprint in a north-south 
direction. If radioactive materials were released into the pipeline. residual contamination 
may exist in the materials inside and surrounding the pipeline. 

• Surface drainage areas around the former Building 4622 area. Any releases of 
radioactive materials would have followed drainage pathways from the building and 
could leave residual contamination. 

1 MWH, Group 7-Northern Portion o{Area IV RCRA Faci!izy Investigation Report, Santa Susana Field Lahoraton•. 
Ventura Countv, California, Volume I Text, Tahles, and Figures. June 2009, p. 2-6. 
: Correspondence from Chell, M., MWH, to Trippeda, D., Boeing. Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
3 Haley & Aldrich. Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006. p. 2-
3. 
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Site Description: The Building 4658 area comprises Building 4658 and the land surrounding it 
in the southeast corner of the Radioactive Material Handling Facility (RMIIF) site. formerly the 
Radioactive Material Disposal Facility (RMDF) site. Building 4658 was originally constructed 
in 1959 as the Guard Shack. In 1981 or 1982, the entrance to the RMHF comple~ \Vas 
reconfigured. New fencing, a new entrance gate. and a new guard shack \Vcre installed. The 
Guard Shack served as the main entrance point to the RM H F and is located adjacent to the 
entrance gate. 121 Figures 2.9a through 2.9e provide a recent photograph and the best available 
building-specific drawing(s) and photos that the research team could find. Plate I presents a 
summary of all identified features for this site. 

Building Featur·es: Building 4658 was approximately I 00 square feet in area:" 

Former Use(s): Building 4658 served as a guard shack throughout most ofthe operating history 
ofthe RMHF. In the late 1980s. security measures no longer required the use ofthe guard shack 
as an entrance to RMI-IF and its use was discontinued.' 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Building 4658 is inactive.6 7 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 2007 Boeing RMHF Building Radiological Surveys. In 2007. Boeing performed 
radiological surveys on Buildings within the RMI!F complex. including Building 4658. 
Building 4658 was divided into two survey units. The floor and lmver walls bekm 2 
meters compose one survey unit. The upper walls and ceiling compose the second survey 
unit. Data was also collected from exterior doors. vents, and roof surfaces. The concrete 
foundation was outside of the scope of this survey. Measurements of fixed and 
removable surface residual radioactivity on the floor and walls of Building 4658 are 

1 Daniel, Mann, Johnson & Mendenhall, RIA Waste and Fuel Storage. Guurd Station. 3(J3-022-A 7, September 25, 
1959. 
2 Rockwell International Drawing. RMDF Santa Susana Facilitv Sccuritv Sntems Upgrade Fencing & Site Work, 
303-022-C9, September 22, 1981. 
1 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007. p. A-7. 
4 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-7. 
5 Cabrera Services, Final Combined Summary Report: Radioacti1•e Materials Handling Facility Building Sun•evs. 
Santa Susana Field Laboratory, Ventura Counzy. California, October 2007, p. 5. 
6 Cabrera Services, Final Combined Summary Report: Radioactire Materials Handling Facility Building Surreys, 
Santa Susana Field Laboratory, Ventura County, California, October 2007, p. 5. 
7 MWH, RCRA Facility Investigation Work Plan Addendum Amendment Radioactirc Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Lahoratorv. Ventura County, California, March 2008. 
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described in the table below and are within Boeing-stated acceptable levels. llowevcr. 
limited investigation of building roofs concluded that additional survey data would be 
needed to determine suitability for release.' 

Measured Surface Residual Radioactivity 2007 on Building 4658 Floor, Walls, and Ceiling 

Average Maximum Removable 

Description (dpm/100 cm2
) (dpm/100 cm2

) ( dpm/1 00 cm2
) 

Alpha Beta Alpha Beta Alpha Beta Tritium 

DOL and NRC 100 5,000 :100 15,000 20 1,000 10,000 
Alltmablc Limits* 

Building 4658 Floor -12 -125 51 25] 2 41 4 
and IAl\\er \\'ails 
:\1casured Values 

Building 4658 -16 82 17 816 2 19 4 
Upper Walls and 
Ceiling Measured 
\'alucs 

*Mostlnnlllllg \aluc from lJ S Department of Lnc'ff'\ (\)()\)Order '-lOll) ( 19911) and l: S Nuc·k<ll Kc·gulator\ lOilllllJSSIOn iNRl) 
Regulator- litndc I Xh (1974) 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4658 cannot be clearly identified on aerial photographs. In 1980 
and 1995. an aboveground pipeline is identified running along the eastern side of the RM HF site. 
Based on aerial photographs. no other significant environmental features are visible in the 
immediate vicinity of Building 4622.2 

Radionuclides of Concern: Although no radionuclides of concern could be identified specific 
to Building 4658, this building was located at the entry point for all incoming and outgoing fuel 
and waste shipments. Therefore. radionuclides identified at other RMHF facilities should also be 
sampled for at this location. Radionuclides of concern are included in the Environmental 
Protection Agency (EPA) October 20 I 0 Field Sampling Plan for soil sampling in Area IV. Table 
3.3 presents a summary of contaminants of concern. 

1 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facilitv Building Sun•eys, 
October 2007. pgs. 17, 31, 39. 
c Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Laboratory Area IV. Ventura County . 
California. Volume 1 & 2, U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division, March 2010. 
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Drainage Pathways: The mean RMHI: elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding area. 1 The pavement surrounding the RM H F 
buildings slopes away from the buildings to facilitate water runoff.~ Surface \Vater within the 
RMHF fenced area generally flows from east to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined S\vale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface \Yater to the RMHF catch basin (RMHF 4614 
Holdup Pond).1 The RMHF 4614 Holdup p,)nd had a capacity of approximately 30.000 gallons 
and was used to contain stormwater runoff a:1d any accidental relcases. 4 It was scaled \Vith 
coated asphalt to prevent leakage and equipped \vith a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond.' The RMIIF 4614 Holdup 
Pond and drainage channel were removed in 2006. The culvert nm\ drains into an aboveground 
pipeline that conveys \\atcr to a 1.500-gallun polyurethane stonm\ater aboveground storage 
tank. !\Her the water is tested for radionuclidcs. it was pumped from the aboveground storage 
tank to B Street\\ here it L'ntcred a pipeline thac discharges to a lined drainage along I i 11 Street. 
Drainage follm\ s I ih Street toG Street and then continues through lined and unlined channels to 
the I i 11 Street Drainage.(' 7 The I i 1

' Street Dr<:inage \\as sampled by FP!\ under the Soil Field 
Sampling Plan 1\ddendu:n for Subarea 511. 

Chatsworth Formation groundwater flm, in the vicinity or RMHF is to the northwest as indicated 
by water level elevations at monitoring \>vells.s This is an important consideration for the RMIIF 
compte' because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 1993 letter (See Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt-covered RMHF area. 

Radiological Contamination Potential: The preliminary MARSSIM classification tor the 
Building 4658 area is Class I. due to its proximity to other buildings at the RMHF complex that 
handled radioactive material. 

1 Correspond..:nce from Gaylord. G.G .. Rockwell International, to Liddle. R .. U.S. Department of Energy. Re: 
Assessment Piunji1r the Radioacti;·e Materials Disposal Facilitv (RivfDF). September 14. 1990. 
2 Correspondence from Gaylord. G.G., Rockwell International. to Liddle, R., U.S. Department of Energy. Re: 
Assessment PianfiJr the Radioacti1·e Materials Disposal Facilitv (RAID F), September 14. 1990. 
' MWH, Group 7-Northern Portion ofArea IV RCRA Faci!in· Im·estigation Report. Santa Susana Field Lahorat01y, 
Ventura Countr. CalijiJrnia, Volume I Text. Tahlcs. and Figures, June 2009. p. 2-6. 
4 Haley and Aldrich. Inc .. Closure Planfor the Radioactin' Materials Handling Facilin· (RMHF). October 2006. p. 
3-2. 
5 Science Applications International Corporation. Final RCRA Facilitv Assessment Report for Rockwell 
International Cotporation, Rocketdvne Division, Santa Susana Field Laboratory, Ventura Countv, California. May 
1994,pgs. 7-14-7-15. 
6 MWH, Group 7-Northem Portion ofArea IV RCRA Facilitv fm·estigMion Report. Santa Susana Field Laboratory, 
Ventura Countv. California, Volume I Text. Tables, and Figures, June 2009. p. 2-6. 
7 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing. Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
8 Haley & Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF). October 2006, p. 2-
3. 
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Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the tollmving recommendations. 

Additional soil sampling is recommended in the Building 4658 area. As discussed above. 
previous characterization studies for the Building 4658 area were limited and were t(xused on 
delineating the extent of contamination to standards that \\ere applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 
additional characterization is recommended t(x the Building 4658 area. This includes the 
f()llowing Building 4658 areas and appurtenances: 

• Under the concrete foundation of Building 4658. The concrete foundation received only 
limited investigation. Because this area served as a storage location f(x radioactive 
materials. residual contamination may exist. 

• Aboveground pipeline identified in aerial photographs along the eastern edge of the 
RMIIF complex. The contents of this pipeline are unknown based on the aerial 
photograph. and it could have provided pooling locations for potential contaminants 
around pipeline supports. Residual radioactive contamination could be present. 

• Surface drainage areas around the former Building '4658 area. Any releases of 
radioactive materials would have followed drainage pathways from the building and 
could leave residual contamination. 

2.10 Building 4663 Area 

Site Description: The Building 4663 area comprises Building 4663 and the land surrounding it 
in the south-central portion ofthe Radioactive Material Handling Facility (RMHF) site. formerly 
the Radioactive Material Disposal Facility (RMDF) site. Building 4663 was constructed in the 
late 1950s or early 1960s as an RMDF Storage Area.u Figures 2.1 Oa through 2.1 Ob provide the 
best available photograph and a relevant drawing. The research team could not locate any 
building-specific drawing(s). Plate I presents a summary of all identified features for this site. 

Building Features: Building 4663 features could not be found. but the building sat on a 
concrete pad that was approximately 1,300 square teet in size.3 

Former Use(s): Building 4663 was a storage building and may have been used to store 
radioactive materials.4

·
5 

1 Santa Susana Area I Y. Atomics International/Energy Systems Group Planning Maps, March 1962-Novembcr 
1992. 
c Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Ventura Count)', California, Volume 2 Area IV Site Summaries. May 2005, p. 1-39. 
1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratmy. Ventura Countv. Calilornia, Volume 2- Area IV Site Summaries, May 2005, p. 1-39. 
4 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura Countv, Calij(;rnia. Volume 2 Area IV Site Summaries, May 2005, p. 1-39. 
5 MWH, RCRA Facilitv lnvestixation Work Plan Addendum Amendment Radioactive Materials Handlinx Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory. Ventura Countv. California, March 2008. 
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A 1964 inspection tour of Santa Susana Field Laboratory (SSFL) fuel storage areas notes that 
··the accumulation of ·loaded' filters in storage building 663 is becoming a problem. These 
filters are being ·loaded· at a rate of up to 20/week. Each filter may contain a meaningful 
quantity of uranium when one is machining fuels containing fully enriched uranium.'' 1 The 
Atomics International Reactor r:uels Committee discussed this accumulation of "loaded" 
ventilation system filters in Building 4663. According to the committee. these filters were being 
"loaded' at a rate of about 48 absolute filters per month (containing approximately I 07 grams of 
uranium per absolute filter) and 48 pre-filters per month (containing approximately 80 grams of 
uranium per pre-filter) in the .. FEM and FED" machining operations. The Committee thought 
that the uranium content of these filters could present problems. both with regard to potential 
criticality (following certain types of accidents. e.g .. fires). and O\'Crall accountabili:y economics. 
However. according to the Committee. at the time. the RMIIF had no way of rcc,wering these 
fuel values from the filter media.~ 

An Atomics International site waste management plan dated circa 1972 and an updated plan 
dated May 1974 provide information regarding the waste disposal activities at the SSFL. 
According to the waste management plan. which was prepared for the managem...:nt of Atomic 
Energy Commission (AEC) contract wastes. AEC-mvncd waste management facil~tics. including 
treatment facilities and storage facilities. were located within the RMHF con:jJlcx. These 
facilities included Building 4663. The waste management plan provided the following summary: 

""Temporary storage of low-level radioactive \vaste is performed in Buildings 621. 
663. and 075. Low-level waste and contaminated equipment are temporarily stored in 
Buildings 075. 621. and 663, and in the fenced storage area surrounding Building 
621. These buildings arc steel buildings. which arc designed to provide protection 
from the elements and security for the stored items. Contamination control is 
provided by stringent packaging requirements. so exhaust filter systems and 
additional contamination control safeguards arc um~ecessary."34 

An August 15. 1988 site visit report notes that radioactive solid wastes are ""temporarily'" stored 
in the RMHF yard during staging procedures. The report states that liquid waste was not stored 
outside any of the RMHF buildings, only solid waste. reducing the possibility of contamination 
in the yard. During the site visit, there was discussion about the possibility of drums ··sweating." 
although the topic did not seem to be one that had been considered before. Interestingly. the 
report notes that ""ETEC [Energy Technology Engineering Center] still does not consider adding 
berms and roofing in the RMDF Yard to be necessary." On the day of the visit. the Building 
4663 area contained a portion of approximately 300 drums of cobalt-60 (Co-60)-contaminated 
sand from the Building 4059 remediation. The remainder of the drums was stored inside and 
south of Building 4075. The site visit report notes that the drums of contaminated sand had 
concrete added to the top and bottom of each drum and were stored on 3-drum pallets with the 

1 Internal Correspondence from Matten, K.L. to Fuel Committee Members, Atomics International, Re: Inspection 
Tour of Santa Susana Fuel Storage Areas, April 23, !964. 
2 Internal Correspondence from Reactor Fuels Committee to Balent, R. et al., Atomics International, Re: Tour and 
Inspection ofAI Fuel Storage Facility Minutes of Meeting of May 4. 1964, May 14, 1964. 
3 Atomics International, Site Waste Management Plan, Circa 1972, p. 2. 
4 Atomics International, Management of AEC-Generated Radioactive Wastes at Atomics International, May 31, 
1974, s. 1-2. 
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center drum ··having the highest rad. level.'' Drums were rerortcdly stored outside during 
rcralletizing or just prior to shirment. The drums were to be transported to Hanford. 
Washington for disposal. It was estimated that live to six truck loads would be required to 
handle the 300 drum total. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: There has been one incident associated with Building 4663 that 
could have resulted in a release to the environment. The following table provides information 
rresented in an incidents database provided by Boeing. Summaries of only the incident reports 
that resulted or may have resulted in releases to the environment are provided folkming the 
table. when available. Summaries of all available incident reports arc provided in Attachment A. 

Building 4663 Incident Report Summary 

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
i\061 (J 5121/1967 RMDF Storage Yard {i(' i\ Drum Ofll Metal Vcntt:d B} Bullet 

lloks Caught Fire llpon Opening. 

• On May 21. 1967. a 55-gallon drum containing uranium metal under calcium carbonate 
powder was found burning in the RMHF storage yard. Violent venting through a hole in 
the drum indicated a likely explosion. Three rifle shots were tired into the drum to 
relieve the pressure, and the drum was then moved by forklift to a steel rack. The tire 
"extinguished itself' and the drum was left outside to cool overnight. The drum was then 
moved to Building 4021 the following morning and was opened. Three of the !-gallon 
cans within the drum began burning and the fire was extinguished with G-1 powder. The 
drum was left in Building 4021 until final disposition. According to the report. air 
samples. nasal swabs and contamination surveyed indicated that no significant release of 
radioactive materials or contamination of personnel occurred as a result of the lire 
(A0616).~ 

• An October 17. 1975. internal letter discusses nine significant radioactive spill areas and 
numerous spot areas identified at the RMDF complex. Figure 2.1 Ob presents the map of 
these areas. most of which were located in the western storage yard areas of the RMDF 
complex. The activity associated with the spills ranged from 0.5 to 3,500 millirads per 
hour. The spills were assumed to have occurred between 1972 and 1975 and to have 
followed the water course. One spill was a result of a supposedly empty high level waste 
cask in the storage yard that filled with rain water and flooded contaminated water out. 
Six similar casks were found. Three barrels of radioactive materials stored in the 
backyard tipped over and leaked or rotted out and leaked causing three other areas. As of 
October 17, 1975. all spills in the storage yard and two spills outside the storage yard 

1 Lavagnino, G., ETEC Meetin[; and Site Visit, U.S. Department of Energy, August 17, 1988. 
2 Unknown Author to Remley, M.E., Atomics International Internal Correspondence. Re: Radiation Safetv Unit 
Weck~v Ncwsletterfor Period Ending Mav 27. 1967, June I, 1967. 
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were decontaminated or removed. Cleanup on another spill had begun and two other 
areas vvere identified for cleanup. but had not yet been delineated. 1 

Current Usc: Demolished in the early 1970s. However. the remaining concrete pad serves as a 
storage area for non-radioactive material.2 Based on available information. it is unclear if any 
excavation occurred during building demolition. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

• 1981 Rockwell Environmental Survey. In 1981. a preliminar: survey was conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination 
\\ere t(xmd in portions ofthe RMHF asphalt and in the soil heneath the asphalt paving. 
Localized areas of contamination \vere also discovered in the soil outside the north. \\est. 
and south fence perimeters. Thirty-seven locations \Vcre identified for sample collection 
\\ ith a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to 1.142.92 picocuries per gram (pCi/g). The soil activity at 
12 inches deep ranged from 19.86 to I 04.00 pCi/g. Sample results in the Building 4663 
area arc described in the table below. Boeing-stated background levels ranged from 20 to 
30 pCi/g gross beta activity. Soil and asphalt sampling and radiological surveys 
identified eight areas with elevated radiological activity at the RMHF. including an area 
south of Building 4663. See Figure 2.1 u for a more srecitic depiction of the sampling 
locations and Plate I for the location of contaminated areas.34

" 

1981 Soil Sample Analysis Results 

Sample Location 
Surface Acthity Subsurface Activity l 

(pCi/g) w (pCi/f,!) 
Building 4633 Area North 25.33 34.38 
Building 4633 Area South 33.79 24.54 
Outside RMHF Perimeter Fence 214.56 40.20 
South of Building 4633 

• 2005 Historical Site Assessment Routine Radiological Building Surveys. According 
to a 2005 historical site assessment during its use. routine radiological surveys were 
conducted in Building 4633 to verify that the building had not become contaminated 

1 Internal Correspondence from Badger. F.H. to McCurnin. Jr.. W.R .. Rockwell International. Re: Radioactive Spills 
in RMDF. October 17, 1975. 
2 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment o(Area IV Santa Susana Field 
Laboratorr. Ventura Countv. California. Volume 2 --Area IV Site Summaries, May 2005. p. 1-39. 
1 Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment o{Arca IV Santa Susana Field 
Laborat01y. Ventura Countv. Califi:~rnia, Volume 2- Area IV Site Summaries, May 2005, p. 1-3. 
4 Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-0001, Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
5 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facilitv Assessment Plan, May 22, 1990. 
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above the limits established by U.S. Department of b1ergy Order 5480.11. The research 
team. however. did not locate any radiological surveys for the building.' 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Location: None found. 

Aerial Photographs: Building 4663 is first identified in a 1965 aerial photograph. It is located 
in the south-central portion ofthc RMHF site. An open storage (OS) area. identified as OS-I by 
the U.S. Environmental Protection Agency's (EPA's) aerial photographic analysis. is located 
north of Building 4663. OS-I contains possible stains. In 1967. OS-I nearly doubles in si;e to 
include an area along the north and west fence line of the RMHF. Staining also is identified in 
the area. In 1972. OS-I is identified as a rectangular area in the southwest portion of the RMIJF 
site. west of Building 4663. and contains probable stains. By 1978. Building 4663 is no longer 
visible in aerial photographs.2 

Radionuclidcs of Concern: The most probable contaminants of concern associated with any 
possible radioactive material storage at Building 4663 were isotopes of uranium. plutonium. and 
thorium. and mixed fission products.3 These rad ionucl ides of concern arc included in the LP A 
October 20 I 0 Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary 
of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding area.'+ The pavement surrounding the RM 11 F 
buildings slopes away from the buildings to facilitate water runoff:; Surface water within the 
RMHF fenced area generally flows from east to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMHF catch basin (RMHF 4614 
Holdup Pond).(> The RMHF 4614 Holdup Pond had a capacity of approximately 30.000 gallons 
and was used to contain storm water runoff and any accidental releases. 7 It was sealed with 
coated asphalt to prevent leakage and equipped with a radiation monitor connected to an alarm 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. Ca/ijrm1ia. Volume 2 Area IV Site Summaries, May 2005, p. 1-39. 
c Kartman, A.S., Aerial Photographic Analvsis of Santa Susana Field Lahoratory - Area IV. Ventura Counn· . 
California, Volume 1 & 2. U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division. March 20 I 0. 
3 Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessmel1t of Area IV Santa Susana Field 
Lahoraton1, Ventura Countv. Caliji:m1ia. Volume 2 Area IV Site Summaries, May 2005. p. 1-39. 
4 Correspondence from Gaylord. G.G .. Rockwell International, to Liddle, R .. U.S. Department of Energy, Rc: 
Assessment Plan for the Radioacti1·c Materials Disposal Faci/itv (RMDF), September 14. 1990. 
5 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Planfor the Radioacti1·e Materials DL1po.wl Facilitv (RMDF), September 14, 1990. 
6 MWH, Group 7-Northern Portion ofArea IV RCRA Facility Investigation Report, Santa Susana Field Lahorato1y. 
Ventura County, California, Volume 1 Text. Tables, and Figures, June 2009, p. 2-6. 
7 Haley and Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006, p. 
3-2. 
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system to warn if any radioactive contamination enters the pond. 1 The RMHF 4614 Holdup 
Pond and drainage channel were removed in 2006. The culvert now drains into an aboveground 
pipeline that conveys water to a 1.500-gallon polyurethane stormwater aboveground storage 
tank. A Iter the water is tested for rad ionucl ides. it was pumped from the aboveground storage 
tank to B Street where it entered a pipeline that discharges to a lined drainage along I th Street. 
Drainage follows I th Street toG Street and then continues through lined and unlined channels to 
the I th Street Drainage.c 1 The 171

h Street Drainage was sampled by EPA under the Soil Field 
Sampling Plan Addendum for Subarea 5B. 

Chatsworth Formation groundwater flow in the vicinity of RMHF is to the nortlmest as indicated 
by water level elevations at monitoring \vclls.4 This is an important consideration for the RMHF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to he released 
underneath the pavement. and as noted in a 1993 letter (See Section 2.1 ). Rockwell stall suspect 
significant contamination exists beneath the asphalt-covered RMIIF area. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4663 area is Class 1. due to its f(xmer usc as a radioactive storage facility. a 
radiological incident and nearby spills. and ib proximity to other facilities handling and storing 
radioactive waste. 

Recommended Locations for Sediment/Soil Sampling: 

Plate 1 provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4663 area. As discussed above. 
previous characterization studies for the Building 4663 area vvere limited and f(xused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 2010 Administrative Order on Consent. Additionally. a 
radiological incident and spills near the Building 4663 area vvere noted in historical documents. 
Therefore. additional characterization is recommended for the Building 4663 area. This includes 
the following Building 4663 areas and appurtenances: 

• Under the concrete foundation of Building 4663. The concrete foundation and roof have 
received only limited investigation. Because this area served as a storage location ft)r 
radioactive materials. residual contamination may exist. 

• Open storage area (OS-I) near north and west edge of Building 4663 where staining is 
noted in aerial photographs and radioactive spills have occurred as noted in Figure 2.1 Ob. 

1 Science Applications International Corporation, Final RCRA Facilitv Assessment Report jar Roc/,.well 
International Corporation, Rocketdvne Dil·ision, Santa Susana Field Laboratory, Ventura Countv. California, May 
1994,pgs. 7-I4-7-15. 
2 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv Investigation Report, Santa Susana Field Laboratory. 
Ventura Countv. California, Volume I - Text, Tables, and Figures, June 2009, p. 2-6. 
' Correspondence from Chell, M., MWH, to Trippeda, D .. Boeing, Re: Conversation with Dan Trippcda Regarding 
RMHF Catch Basin, February 23, 2009. 
4 Haley & Aldrich, Inc., Closure Plan for the Radioactive Materials Handling Facilitv (RMHF). October 2006. p. 2-
3. 
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This area was used for open storage. contained visible staining. and was an area \\here 
numerous radioactive spills have been documented. The area may contain residual 
contamination. 

• Surface drainage areas around the Building 4663 area. Because the Building 4663 area 
and surrounding areas were used for storage. and were not alv,ays covered. contamination 
fl·om weathered storage containers or tl·om documented spills further east in the RMIIF 
complex could have followed drainage patlmays ncar the building and could leave 
residual contamination. 

2.11 Building 4664 Area 

Site Description: The Building 4664 area comprises Building 4664 and the land surrounding it 
in the northeastern portion of the Radioactive Material Handling Facility (RMHF) site. formerly 
the Radioactive Material Disposal Facility (RMDF) site. Building 4664 vvas constructed in 
1964. It was identified on industrial planning maps as the Low-Level Waste Processing 
Building. 12 Figures 2.11 a through 2.11 o provide a photograph of the former location of 
Building 4664 and the best available building-specific drawing(s) and photographs that the 
research team could find. Building 4664 was located north of Building 4021. Plate I presents a 
summary of all identified features f(x this site. 

Building Features: Building 4664 was approximately 1.200 square feet in size.3 It was built 
near the abandoned Building 4021 septic tank and its construction required the removal of some 
cast iron sanitary sewer piping as a result. Construction also required new asphalt paving and 
relocation of the northern RMHF perimeter fence."u Drawings depict the low-level radioactive 
waste processing units and equipment on an uncovered equipment pad (see Figures 2.11 b 
through 2.11 n). This includes the clarification unit. evaporator unit, incinerator unit, and 
flocculation unit, exhaust stack. bag filter, cooling tower, and associated tanks. pumps, trench. 
and piping. Tank T-1 was the 5,000-gallon radioactive liquid storage tank outside Building 
4021. Radioactive liquid waste was conveyed via piping to Tank T-2 located at the Building 
4664 area. Tank T-2 was a I ,350-gallon radioactive waste storage tank. Tank T-3 was the 400-
gallon clarification tower unit where radioactive waste would be filtered. Tank T-4 was the 200-
gallon clarified water holdup tank. Tank T-5 was identified as a distillation holdup tank and T-6 
was identified as an ion exchange tank. T -5 and T-6 have also been identified as condensate 
tanks. They were both located on the evaporator unit pad. A batch holdup tank was the primary 
unit of the evaporator. Evaporated liquids were exhausted fl·om an approximately 15-foot stack 
that was monitored for radioactivity. Exhaust from the evaporator could be conveyed to either 
the bag filter at the Building 4664 complex or to Building 4022. The bag filter was connected to 

1 Atomics International Drawing, Low Level Radioactit·e Waste Facilifl•, Mechanical Plan and Sections, 303-664-
Ml, Approved February 1964. 
= Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962--November 
1992. 
3 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. 1-41. 
4 Carroll, J.W. ct al., RMDF Leach Field Decontamination Final Report, ESG-DOE-13385, Rockwell international, 
September 15, 1982, p. II. 
5 Atomics International Drawing, Low Level Radioactive Waste Facilitv. Site Plan & Details, 303-664-CI, Illegible 
Date. 
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Building 4665. Drawings show radioactive liquids. as well as \\ater. gas. electricity. and vent 
lines connected to Building 4664 from Building 4021 via overhead pipeline. ;\trench was also 
identified along the south side of the Building 4664 concrete pad to contain all wash down 
\\ ater. 1 

L' 

Former Usc(s): Building 4664 was used as a processing facility for low-level radioactive waste 
at the RMHF. This building area was also formerly used as the flocculation and incinerator area. 
The llocculation tower was built to pretreat radioactively contaminated \\ater to make it easier to 
ti Iter. It was made unnecessary by better filters and was removed. According to a September 
1964 letter. the RMHF acquired incineration equipment to burn low-level radioactive and toxic 
contaminated dry wastes generated by programs at Atomics International. The equipment was 
to be operational alter October 5. 1964. The incinerator was to burn contaminated wood. 
plastics. paper. rags, leather and other burnables containing less than I 0 percent moisture at the 
rate of I 00 pounds per hour.4 

'
6 7 

A 1967 test report for the Building 4664 incinerator notes that an acceptance test was successful 
in that cellulose waste \vas safely incinerated at the design rate of I 00 pounds per hour. Metallic 
objects \vere not reduced as successfully as paper products. No information regarding 
management of the incinerator ash was located. The test report also notes that the concrete 
trench, designed to receive any contaminated spilL is not waterproofed and seeped water at a 
slow rate. This seepage was noted as undesirable and the concrete \\as waterproofed as a result.x 

According to RockwelL the incinerator was a test installation. It was tested with nonradioactive 
waste, and failed to function well, so it was dismantled. According to Boeing. it was never 
tested with radioactive waste. The U.S. Environmental Protection Agency (EPA) does not have 
evidence that only non-radioactive waste was burned in the incinerator. Therefore. radioactive 
waste and material are presumed to have been stored and handled at this facility. 9 10 11 1 

1 Atomics International Drawing. Modification fin· Lmr Len'/ Radi,Jaciil·c Waste Equipment. Bldg. 664 Plans, 
Sections & Details, 303-664-S4. January 1966. 
c Atomics International Drawing. Low Level Radioactive Waste Facilit\' 664. Flow Diagram. 303-664-Pl. Illegible 
Date. 
1 Atomics International Drawing, Low Ln·el Radioacti1·e Waste Facilit1·. Fhm Diagram & Details, 303-664-M I, 
Date Illegible. 
~ Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV S'anta Susana Field 
Laboraton·. Ventura County. California. Volume 2 Area IV Site Summaries. May 2005. p. l-41. 
' MWH. RCRA Facilitv lnn:stigation Work Plan Addendum Amendment, Radioacti1·e Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratorl'. Ventura Countv. Ca/if'ornia, March 2008. 
(, Rockwell International, Nuclear Operations at Rockwell's Santa Su.1ww Field Lahoratory A Factual 
Pcr.1pecti1·e. NOOJEROOOOI7. December 1989. Rev. C May 30. !991. p. 29. 
7 Internal Correspondence from Schlapp. F.W. to All P.E.s. R.E .. and Supervision. Atomics International, Re: 
Segregation ofRadioactive (RIA) Wastes. September 18, 1964. 
8 Internal Correspondence from Ehrlich, S. to Hartzler, R .. Atomics International, Re: RMDF Incinerator. Building 
664 Santa Susana Acceptance Text Report. Subsequent Work. and Miscellaneous Comments PEWR 72515, 
January 31. 1967. 
" Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of' Area IV Santa Susana Field 
Laboratory, Ventura County, California. Volume 2 -Area IV Site Summaries, May 2005, p. l-41. 
10 MWH, RCRA Facility Investigation Work Plan Addendum Amendment. Radioactive Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory. Ventura Countv. California, March 2008. 
11 Rockwell International. Nuclear Operations at Rockwell's Santa Susana Field Laboratory A Factual 
Perspective, NOOIEROOOOJ7, December 1989, Rev. C May 30, 1991, p. 29. 
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Atomics International site waste management plans dated in the mid-1970s note the use of the 
flocculation tower and January 1979 incident reports (sec radiological incident reports A0077 and 
A0232 below) note there was an overflow of the flocculation towcr. 2 '-l' These incident reports 
show that the 1locculation system was being used during this time. hut also suggest a time where 
use ofthe system may have been reconsidered. 

In 1977. the Building 4664 evaporator and incinerator systems were partially removed. leaving 
only the 1locculation tower and the treated water tank.117 The flocculation tower was removed 
sometime prior to February 1981.s 

In 1982. the Building 4664 incinerator and support equipment were removed. The incinerator 
was disposed as radioactive waste. despite reportedly not being used with radioactive waste. and 
the support equipment \vas disposed tor salvage. The concrete pad that previously supported the 
1locculation tmver was scahbled to reduce the contamination to less than 500 counts per minute. 
About 800 square feet of contaminated asphalt and soil was removed and disposed as radioactive 
waste. This is depicted on Plate I. The area was repaved with new asphalt. A September 24. 
1982 letter notes that work continues on cleaning the concrete pad and the area between the pad 
and the fence. 

9 10 11 

Information from Interviewees: None to date. 

Radiological Incident Reports: There have been four incidents associated with Building 4664 
that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. 

1 Internal Correspondence from Schlapp. F.W. to All P.E.s, R.E .. and Supervision. Atomics International, Re: 
Segregation ofRadioactin· (RIA) Wastes. September 18, 1964. 
c Atomics International. Site Waste ivfanagcment Plan, Circa 1972, p. 2. 
' Atomics International. Management of' AEC-Cenerated Radioactin· Wastes at Atomics lntcmational. May 31. 
1974. pgs. 1-2. 
~ Gardner, F.\\'. Rockwell International Internal Correspondence. Re: Release of Radioactil·itr .fi'om RAf DF 
January 1979, February 23. 1979. 
' Gardner, F.W., Rockwell International Internal Letter, Suhject: Radiological Safely Incident Report RMDF. 
February 26. 1979. 
1
' Rockwell International, Photograph Number 7704-62920, June 15, 1977, HDMSP 00015902. 
7 

MWH, Croup 7 Northern Portion of' Area IV RCRA FaciliLv Investigation Report. Sallla Susana Field 
Laboratory, Ventura Counlr. Calij(m1ia. Volume II RFI Site Reporls, Appendix C. Radioactive Materials 
Handling Facility RFI Sile rS~VMU 7.6 and Area IV AOC), June 2009, p. C.2-ll. 
8 Internal Correspondence from Tuttle, R.J. to Francis, M.A., Rockwell International, Re: Sources of Radioactively 
Contaminated Water at Santa Susana. February 17, 1981, p. 2. 
" Internal Correspondence from Page, J.P. to Roberts, W.J., Rockwell International. Re: Engineering De1·elopment 
& Text Highlites · Week Ending 9/24/82, September, 27, 1982. 
10 

MWH, Croup 7 · Norlhcrn Portion of Area IV RCRA Facilitv Investigation Report, Santa Susana Field 
Laboratory. Ventura Countv, California. Volume II RFI Site Reports. Appendix C. Radioactive Materials 
Handling Facilitv RFI Site (SWMU 7.6 and Area IV AOC), June 2009, p. C.2-12. 
11 Internal Correspondence from McCurnin, W.R. to Walter, J.H., Re: Highlights - Week Ending 09-24-82, 
Se tember 24, 1982. 
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Building 4664 Incident Report Summary 

- . ~·- --

Incident File Date of Location of 
Isotopes Description of Incident 

Name Incident Incident 
/\0362 2110/1965 T664 Flocculation 1\1 i:-.ed I· i'sion R/ A Liquid Processing System 

Tower Product Tygon Hose Separated Spilling 
Onto Pr.vement. 

/\04X9 5/IJII96" Bldg 22 Area ~<'lixcd Fis;;ion Flocculating Tmver Overflowed 
Product Spilling R 1A \\'ater On Equipment. 

Pad And Soil. 
A0615 5/21'1967 RI\1DI I rue"- [)( A Drum Of l!C Sludge Exploded 

On A True"- Outside. 
/\0077//\0232 1117.'1079 i"loc Tower /\rca \lixcd Fi'."io11 R/A \Vater From Flocculation 

l'r\lduct Tower Contaminated Drainage 
Ditch And Pond. 

• On February I 0. 1965, the evaporator system backed up. While attempting to remove a 
stoppage by reverse flow prm ided by the circulating pump of the flocculation system. 
excessive pressure buildup occurred and ble\\ the f1e:xible hose from i~s connection. 
releasing appro:-.:i•11ately 5 gallons or radioactive contaminated liquid ontu the asphalt. 
The asphalt was contaminated to a lilaximum level of 2.000 disintegrations per minute 
(dpm/100 em\ Other components oftbe system \\en: also contaminated to a maximum 
level of 2.000 dpm/1 00cm2

• Decontamination or the area was performed \\ ith 
hydrochloric acid and a scrub brush (A0362). 1 

• On May 13. 1965. while fiiling the flocculation tower \\ith treated liquid for separating 
the sludge from liquid ''suitable for processing in the evaporator system," the operator's 
attention was diverted and he failed to see the level indicator light on. The l1occulation 
tmver overflowed. spi II ing approximately I 0 gallons of "chemically treated con tam ina ted 
liquid'' onto the tank and the tank equipment the cement pad. and the surrounding soil. 
The incident report stated that smears indicated no contamination to the employee: 
however. the incident report did not indicate whether the surrounding area had been 
contaminated or whether the area \vas cleaned up (!\.0489).2 

• On May 21. 1967, one of eighteen 55-gallon drums of uranium carbide sludge and other 
unspecified sludges exploded on a truck outside the RMHF incinerator. contaminating 
asphalt and evaporator equipment. The drum contained three !-gallon cans of uranium 
carbide sludge that had been removed from the scrubber at Building 4005. Vermiculite 
and uranium contamination was blcmn into the evaporator and incinerator area, areas of 
asphalt, and over the north boundary fence. Contamination levels ranged from 300 to 
5,000 dpm/1 00 cm2

• Initial cleanup of the area was performed with a vacuum cleaner 
and the evaporator and incinerator equipment was scrubbed down. The area was then 
"hosed down." The truck was decontaminated in the decontamination room and the 
drums were placed in the packaging room where the six drums containing sludge material 

1 
Young, L.N., Atomics International Internal Correspondence, Re: Incident Report RMDF -- BuildinK 664. 

Febntary 10, 1965, February 12, 1965. 
2 Young, L.M., Atomics International Internal Correspondence, Re: Incident Report Building 022, May /3, 1965, 
Ma 18, 1965. 
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~~~~~~~-

were kept until final disposition. The other twelve drums containing uranium carbide 
were decontaminated and shipped to Building 4064 for storage. The incident report did 
not include additional inf(mnation regarding the decontamination procedures or the level 
to which the area was decontaminated. While the report indicated that area was "hosed 
down," additional information was not provided to indicate whether the area was still 
contaminated or whether the runoff \\as collected or allowed to enter the surrounding 
drainage channels (/\0615 ): 1 

L 

• ;\ November 18. 1975 Rockwell letter describes an "area of concern" at the Building 
4664 pad. The letter notes the equipment pad contained the "old evaporator. incinerator, 
and oxidation equipment." Although activity fl·om the evaporator was sufficient to 
prevent the detection of contamination ncar the area. the letter states that preliminary 
indications show the ditch outside the fence is contaminated to the west of Building 4664. 
No other details are provided in the letter to indicate what may have caused the 
contamination. how or when it occurred. or what further steps were taken to characterize 
and rcmediate the contaminated area.~ 

• On January 17. 1979. radioactive water 11-om the Building 4664 flocculation tower \vas 
leaked onto paving and rinsed into the RMHF 4614 lloldup Pond contaminating the 
drainage ditch and pond. It was estimated that approximately 2 gallons of contaminated 
water containing approximately 5 x 1 o·" microcuries per milliliter (!lCi/mL) of mixed 
fission products leaked tl·01n the tank. The incident report indicated that initially the 
flocculation tower pad and runoff ditch contained contamination levels of 25.000 counts 
per minute ( cpm) with hot spots of 35.000 cpm. There was no information about any 
cleanup or removal actions. However, an asphalt sealant was applied on January 3 I. 
1979, and levels reduced to 20 to 50 percent of the original values with an additional 
reduction of approximately 20 percent following the "run otT of the sealant." This 
incident is discussed in greater detail in Section 2.18. below. RMHF 4614 Holdup Pond 
(/\0077, A0232).34 

• On October 23. 1979. approximately I gallon of radioactive liquid representing waste 
from both the Sodium Reactor Experiment and Hot Lab was released into a catch basin 
under the ''Building 4021" flocculation tower. The catch basin was "cleaned to about the 
same contaminatio~ level as usuaL" which was less than 1,000 dpm/ I 00 cm

2 of beta
gamma activity. The incident report noted it \vas not practical to remove more activity at 
the time due to the deteriorated condition of the metal floor. 5 

1 Unknown Author to Remley, M.E., Atomics International Internal Correspondence, Re: Radiation Saji.•t1· Unit 
Wceklv Newsletterfor Period Ending Mav 27, 1967, June I, 1967. 
c Internal Correspondence from Harris, J.M. to McCurnin, W.R., Rockwell International, Re: Plan of Action for 
RMDF. November 18, 1975. 
' Gardner, F.W. Rockwell International Internal Correspondence, Re: Release of Radioactivitv from RMDF 
.January 1979, February 23, 1979. 
4 Gardner, F.W., Rockwell International Internal Letter, Subject: Radiological Safetv Incident Report RMDF, 
February 26, 1979. 
5 Internal Correspondence from Owens, D.E. to Radiation & Nuclear Safety Energy Systems Group, Rockwell 
International, Re: Radiological Safety incident Report. RMDF. October 23, 1979, dated October 29, 1979. 
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Current Usc: Building 4664 was demolished in the early 1980s. 1 Based on available 
information. the dimensions ofthc excavation made during building demolition arc unknown. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclease(s): A 
chronology of radiological investigations at this building is as follows: 

• 1981 Rockwell Environmental Survey. In 1981. a preliminary survey \\as conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination 
\\ere found in portions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north. west. 
and south fence perimeters. Thirty-seven locations \'vCt-c identified for sample collection 
'' ith a micro-R meter. Samples \\ere taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged fl·om 21.25 to 1.142.92 pCiig. The soil activity at 12 inches deep ranged 
fl·om 19.86 to I 04.00 pCi/g. One sample was taken in the northern drainage north of 
Building 4664. Sample results sho\', cd 3 7.60 pCi/g surface activity and 26.24 pCi/g 
subsurface activity. Boeing-stated background levels ranged fl·om 20 to 30 pCi/g gross 
beta activity. Soil and asphalt sampling and radiulogical surveys identified eight areas 
with elevated radiological activity at the RMHF. See Figure 2.1 u for a more specific 
depiction of the sampling locations and Plate I for the location of contaminated areas.~ 3 

-l 

• 2005 Historical Site Assessment Routine Radiological Building Surveys. According 
to a 2005 historical site assessment. dl!ring its use. routine radiological surveys v.ere 
conducted in Building 4664 to verify that the building had not become contaminated 
above the limits established by U.S. Department of Energy Order 5480.11.' 

• 2006 RMHF North Slope Excavation. According to a 2009 Resource Conservation and 
Recovery Act Facility Investigation report. in 2006 an approximately I 00-square foot 
area northwest of Building 4664. on the RMIIF northern slope adjacent to the asphalt 
swale. was excavated to approximately 0.5 teet below ground surface to mitigate elevated 
Cs-137 levels detected during site surveys. Approximately 50 cubic feet of soil was 
removed. 6·

7 

Radiological Usc Authorizations: None found. 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboraton·. Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. L-41. 
2 Sapere Consulting. Inc. and The Boeing Company, 1/istorical Site Assessment of Area IV Santa Susana Field 
Laboratorv. Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. 1-3. 
1 Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-0001. Energy Technology Engineering Center, February I 0, 1993, pgs. 24-29. 
4 Internal Correspondence from Peko, D. to MeCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facilitv Assessment Plan, May 22, 1990. 
5 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries. May 2005, p. 1-41. 
6 

MWH. Group 7 Northern Portion of Area IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory, Ventura County, California, Volume I Text, Tables, and Figures, June 2009, p. 3-13. 
7 The research team was unable to verify this information from the source cited in the 2009 Resource Conservation 
and Recovery Act Facility Investigation report. 
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Former Radiological Burial or Disposal Locations: Historical photographs taken in 1976 
depict~ disturbed area on the hillside north of Building 4664. 1

'
2 

Aerial Photographs: Building 4664 is never identified as a building in aerial photographs. In 
approximately 1960 plus or minus a year a probable open storage (OS) area is noted north of 
Building 4021. In 1965. an OS area. identified as OS-I by the EPA ·s aerial photographic 
analysis. is located along the northern RMIIF perimeter north and west of Building 4021. 
Possible staining is noted in OS-I. h·om 1967 through 1980. an aboveground pipeline extends 
fi·om the north end of Building 4021 to the north end of the RMHF perimeter. This pipeline 
presumably connects to Building 4664 or some other feature in the location of Building 4664. In 
1967. staining is noted in OS-I. west of the Building 4664 area. In 1978. a possible vertical tank 
is identified north of Building 4021. in the vicinity of Building 4664. OS-I includes most of the 
western portion of the RMIIF site and contains possible stains. possible crates. and probable 
debris. In 1980. the aboveground pipeline extending north from Building 4021 appeared to 
terminate in a subsurface feature identified as an area of dark-toned material. This are of dark
toned material was in the Building 4664 footprint. Drainage fi·om this area is directed west along 
the RMIIF perimeter. In 1995. multiple areas vvithin the RMIIF site were identified as OS-I 
with probable staining. including an area in the former Building 4664 footprint. By 2005. OS-I 
is defined as a rectangular area in the western portion of the RMHF site. Earth moving activity 
is noted in a large area along the northern perimeter of the RMHF site. 3 

Radionuclides of Concern: The most probable contaminants of concern are isotopes of 
uranium. plutonium. and thorium. and mixed fission products.4 These radionuclides of concern 
arc included in the EPA October 2010 Field Sampling Plan for soil sampling in Area IV. Table 
3.3 presents a summary of contaminants of concern. 

Drainage Pathways: A trench \Vas also identified along the south side of the Building 4664 
concrete pad to contain all wash down water from the building units.

5 

The mean RMHF elevation is approximately I ,850 teet above sea level and is greater than the 
immediate surrounding area.r, The pavement surrounding the RM II F buildings slopes away fi·orn 
the buildings to facilitate water runoff. 7 Surface water within the RMI-IF fenced area generally 

1 MWH, RCRA Facility Investigation Work Plan Addendum Amendment. Radioactive Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area II' AOC}, Santa Susana Field Lahoratorv. Velllura Countv. California, March 2008. 
p. 2-4. 
c MWH, RCRA Facilitv Investigation Work Plan Addendum Second Amendment. Radioactive Materials llandling 
Facilitv RFI Site (SWMU 7.6 and Area IV AOC). Santa Susana Field Lahoratorv. Ventura Countv. Ca!ij(mzia, 
October 2008, p. HDMSPOOO 15875. 
1 Kartman, A.S., Aerial Photographic Analvsis ol Santa Susana Field Laboratory Area IV, Ventura Count1· , 
California, Volume I & 2. U.S. Environmental Protection Agency. Office of Research and Development, 
Environmental Sciences Division. March 20 I 0. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 2 Area IV Site Summaries, May 2005, p. L-41. 
5 Atomics International Drawing, Modification ./(1r Low Level Radioactive Waste Equipment, Bldg. 664 Plans. 
Sections & Details. 303-664-S4, January 1966. 
6 Correspondence from Gaylord. G.G., Rockwell International, to Liddle. R., U.S. Department of Energy, Re: 
Assessment Plan/or the Radioactil·e Materials Di.1posal Facility (RMDF), September 14, 1990. 
7 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Plan /or the Radioactil·e Materials Disposal Facility (RMDF). September 14, 1990. 
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flows from east to vvest across the site to a storm drain culvert along the western perimeter of the 
site. Surface water tlow to the northern perimeter drains into an asphalt-lined swale that leads to 
the storm drain culvert. Prior to 2006. the culvert drained to an asphalt-lined channel that 
conveyed surface water to the RMIIF catch basin (RMHF 4614 lloldup Pond). 1 The RMHF 
4614 Holdup Pond had a capacity of approximately 30.000 gallons and was used to contain 
stormwater runofl and any accidental releases." It was sealed with coated asphalt to prevent 
leakage and equipped with a radiation monitor connected to an alarm system to warn if any 
radioactive contamination enters the pond. 3 The RM HF 4614 Holdup Pond and drainage 
channel were removed in 2006. The culvert now drains into an aboveground pipeline that 
conveys water to a 1.500-gallon polyurethane storm water aboveground storage tank. A tter the 
water is tested for radionuclides. it was pumped ll·om the aboveground storage tank to B Street 
where it entered a pipeline that discharges to a lined drainage along I i 11 Street. Drainage follows 
I i 11 Street to G Street and then continues through lined and unlined channels to the 17111 Street 
Drainage.-!' The I i 11 Street Drainage was sampled by EPA under the Soil Field Sampling Plan 
Addendum for Subarea 513. 

Chatsworth Formation groundwater flow in the vicinity of RMHF is to the northwest as indicated 
by water level elevations at monitoring wells.

6 
This is an important consideration for tile RMHF 

complex because contamination has been fixed in place in the asphalt paving at various tin1cs. 
Over the years. degradation of the asphalt creates a potential for contamination to be rclca~cd 
underneath the pavement. and as noted in a 1993 letter (Sec Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt-covered RMIIF area. 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4664 area is Class I, due to its former use as a low-level radioactive waste processing 
facility, radiological incidents. and lack ofprcvious investigation. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the f(111owing recommendations. 

Extensive soil sampling is recommended in the Building 4664 area. As discussed above. there 
were radiological incidents at Building 4664 documenting radiological releases. Previous 
characterization studies for the Bui I ding 4664 area were f(xused on delineating the extent of 
contamination to standards that were applicable at the time and not to the standard required by 

1 MWH, Group 7-Northcrn Portion of Area IV RCRA Facilitv Investigation Report. Santa Susana Field Lahoratorr. 
Ventura County, Calij(;rnia. Volume i Text. Tahles, and Figures, June 2009. p. 2-6. 
2 Haley and Aldrich, Inc .. Closure Plan for the Radioactive Materials Handling Facility (RMHF), October 2006, p. 
3-2. 
3 Science Applications International Corporation, Final RCRA Facilitv Assessment Report for Rockwell 
international Corporation, Rocketdvne Di\·ision, Santa Susana Field Laboratory. Ventura County, Calij(Jrnia, May 
1994, pgs. 7-14 ~ 7-15. 
4 MWH, Group 7-Northcrn Portion of Area iV RCRA Facilitv investigation Report. Santa Susana Field Lahoraton'. 
Ventura County, California, Volume i Text, Tables, and Figures, June 2009, p. 2-6. 
5 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
6 Haley & Aldrich, Inc., Closure Planj(;r the Radioactive Materials Handling Facility (RMHF), October 2006, p. 2-
3. 
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the December 20 I 0 Administrative Order on Consent. Therefore. additional characterization is 
recommended for the Building 4664 area. This includes the following Building 4664 areas and 
appurtenances: 

• Fonner Building 4664 footprint \\here the evaporator. flocculation tower. storage tanks. 
sumps. and piping were located. Any leaks in equipment that stored or processed 
radioactive waste could led to contamination and pooling in sump areas. Residual 
radioactive contamination could be present. 

• lJnder the abandoned in place septic tank located below grade and between Building 
4664 and 4665, north of the asphalt swale. Documented releases to the RMHF leach 
field indicate the septic tank may have lefl residual contamination in the area. 

• Pathway of overhead pipeline that carried radioactive waste from Building 4021 to 
Building 4644. lfthis pipeline leaked it could have released radioactive contamination to 
the ground below and should be investigated for residual contamination. 

• South side of Building 4664 footprint where trench was located to capture wash down 
\Vater. As a low-lying area designed to capture liquids. this area could collect any 
contamination in the area. Residual radioactive contamination could be present. 

• RMHF north slope excavation area northwest of Building 4664 where a l 00-square foot 
area was excavated in 2006. Residual contamination was found in this area and it was 
excavated: however, residual contamination may still exist. 

• Possible vertical tank location identified in 1978 aerial photograph. The contents of the 
vertical tank are unknown. Leaks in the tank could contribute to contamination or the 
tank foundation could have provided low lying areas that collected drainage. Residual 
radioactive contamination could be present. 

• Area of dark-toned material in the Building 4664 footprint identified in a 1980 aerial 
photograph. If radioactive materials were released in this dark-toned material. residual 
contamination may be present. 

• Disturbed area north of Building 4664 noted in a 1976 aerial photograph. That nature of 
this disturbance is unknown and should be further investigated to ensure radiological 
contamination does not exist. 

• Asphalt-lined swale located north of Building 4664 that drained to the storm water culvert 
at the west end of the RMHF complex. This drainage provides a possible pathway for 
contaminate migration and could result in residual contamination. 
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• Surface drainage pathways associated \vith Building 4664. The primary local drainage 
was to the south of the Building 4664 concrete pad. Surf~1ce water flow to the northern 
perimeter drains into an asphalt-lined swale that leads to the storm drain culvert at the 
western perimeter of the RMHr complex. Additional surface water flows fl·om cast to 
\\est across the RMHr complex to a storm drain culvert at the western perimeter of the 
area. If radioactive materials were released from Building 4664. drainage pathways 
should he examined for residual contamination. 

2.12 Building 4665 Area 

Site Description: The Building 4665 area includes Building 4665 and the land surrounding it 
along the northern fence line of the Radioactive Material llandling l·acility (RMHF). formerly 
known as the Radioactive Material Disposal Facility (RMDF). Building 4665 was constructed in 
the 1964 as the RMDF Oxidation Facility. 1 ~ Figures 2.12a through 2.12f provide a recent 
photograph and the best available building-specific dnm ing(s) and photo-. that the research team 
could find. Building 4665 was located north of Building 4()22. Plate I presents a summary of all 
identified features for this site. 

Building Features: Building 4665 has a concrete foundation and floor\\ ith a steel frame. rooL 
and sides. There were two 8-foot high sliding doors. one on the east side of the building and the 
other on the south side. Building 4665 measures 24 feet long h) 20 feet wide hy I 0 feet high and 
is approximately 480 square feet. 34 Building 4665 \vas built near the abandoned Building 4021 
septic tank and its construction required the removal of some cast iron sanitary sewer piping as a 
result. Construction also required new asphalt paving and relocation of the northern RMI-IF 
perimeter fence.'

6 
Drawings describe equipment associated with Building 4665. including the 

oxidizing mixer and collection hood. A \Vater line is also shmvn connecting from Building 
4664.78

·
9 

A 2009 site visit photograph shows a floor drain in the north end of the building. The 
site visit documentation also identifies a drainage pipeline located on the RMI-IF northern slope, 
but it is not clear if that pipeline is the discharge point for the Building 4665 drain or for the 
filter/blower areas trenches between Buildings 4021 and 4022. 101 

1 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report, ESG-DOE-1331'!5. Rockwell International, 
September 15. 1982. p. II. 
c Atomics International Drawing. Radioactil'e Scrar Oxidation Facilitv. Buildin? 665, Santa Susana Field 
Lahoraton·. Floor Plan, Elemtions. and Details. 303-665-A 1, Illegible Date. 
1 

Unknown Author. Building Reconnaissance Report, Building 665, November 8. 1996. 
1 Unknown Author, RMDF Fire Preplan.\· Structures. Unknown date. 
5 Carroll. J.W. eta!.. RMDF Leach Field Decontamination Final Report, ESG-DOE-1331'!5. Rockwell International, 
September 15, 1982, p. I I. 
"Atomics International Drawing, Low Level Radioactive Waste Facility, Site Plan & Details. 303-664-Cl, Illegible 
Date. 
7 Atomics International Drawing, Radioactive Scrap Oxidation Facilitv. Miscellaneous Details, 303-665-M5, 
Illegible date. 
s Atomics International Drawing, Radioactive Scrap Oxidation Facility, Equipment Layout Plan & Elevation, 303-
665-M 1, Illegible date. 
9 

Atomics International Drawing, Radioactive Scrap Oxidation Facilitv, Building 665, Oxidizing Mixer Modification 
Details, 303-665-M3, December 31, 1967. 
10 MWH, Group 7-Northern Portion of Area IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory, Ventura County, California, Volume 11 --RFI Site Reports, Appendix C, Radioactive Materials Handling 
Facility RFI Site (SWMU 7.6 and Area IV AOC). June 2009, p. Attachment C-4. 
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Former Use(s): Building 4665 \\as used as an oxidation nKilit; and equipment storage area for 
the RMHF. It was used for long-term storage of sodium that had previously been temporarily 
stored in Building 4022 and at the Sodium Reactor Experimcnt. 2 :u 
An undated fire preplan report notes that Building 4665 was used for the storage of paper. 
plastics. paints. filters. and lighting.=' 

A November 1996 building reconnaissance report states that the building had a minor crack in its 
floor and was used for the storage of hazardous materials. Equipment and supplies were noted 
throughout the build in g. The report states that less than 300 gallons of hazardous material was in 
the building storage racks at the time.h 

Information from Interviewees: None to date. 

Radiological Incident Reports: According to Boeing, there are no accidental releases or 
incident reports associated with Building 4665.7 

Current Use: A 2009 RMHr: site visit included photographs of Building 4665. Building 4665 
was empty at the time and the oxidation equipment was removed. The concrete appeared to be 
in good condition.x The building may have also been used as a storage area for non-radioactive 
equipment and materials. 

Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): /\ 
chronology of radiological investigations at this building is as follovvs: 

• 1981 Rockwell Environmental Survey. In I 98 I, a preliminary survey was conducted to 
support RMI-IF decommissioning. Low levels of fixed and removable contamination 
were found in portions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north, west, 
and south fence perimeters. Thirty-seven locations were identified for sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to 1.142.92 pCi/g. The soil activity at I 2 inches deep ranged 
from I 9.86 to I 04.00 pCi/g. One sample was taken in the notihcrn drainage north of 

1 Correspondence from Chell, f'vl.. MWH. to Waite, P .. Boeing, Re: Conversation with Paul Waite Regarding RHMF 
[sic} Site History, February 23. 2009. 
c The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18, 2007, p. A-5. 
3 MWH. RCRA Facility Investigation Work Plan Addendum Amendment Radioacti1·e Materials Handling Facilitv 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory, Ventura County, Cali/(1rnia. March 2008. 
4 MWH. Group 7-Northem Portion ofArea IV RCRA Facility Investigation Report. Santa Susana Field Lahoraton•. 
Ventura County, California. Volume If RFI Site Reports, Appendix C, Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV J\OC), June 2009. p. C.2-ll. 
5 Unknown Author, RMDF Fire Prep/ems Structures, Unknown date. 
6 Unknown Author, Building Reconnaissance Report. Building 665, November 8. 1996. 
7 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis, June 18, 2007, p. A-5. 
x MWH, Group 7-Northern Portion of Area JV RCRA Facility Investigation Report, Santa Susana Field Laboratory, 
Ventura County, California, Volume If --RFI Site Reports, Appendix C, Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009. p. Attachment C-4. 
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Building 4665, Sample results showed 59,51 pCi/g surbce activity and 42,19 pCi/g 
subsurf~1ce activity. Boeing-stated background levels ranged fl·om 20 to 30 pCi/g gross 
beta activity. Soil and asphalt sampling and radiological surveys identified eight areas 
with elevated radiological activity at the RMHF. See Figure 2.1u for a more specific 
depiction of the sampling locations and Plate I for the location of contaminated arcas. 1 ~ 3 

• 1995 Rockwell Building Radiological Surveys. Routine quarterly and monthly 
radiological survcvs arc conducted in Building 4665 to determine if it had become 
contaminated abov'e the limits established by U.S. Department of Energy Order 5480, II ,4 

A November 2. 1995 quarterly radiation survey report found Building 4665 to have less 
than the 20 disintegrations per minute per I 00 square centimeters limit (dpm/1 00 em~) 
alpha and less than 50 dpm/ I 00 cm2 beta (I im it I 00 dpm/1 00 em\ Exposure rates 
ranged between 0.03 and 0.06 milliroentgens per hour (mR/hr).=' Monthly radiation 
survey reports dated May 27. 1997 and December 7. 1998 found Building 4665 to have 
less than 20 dpm/1 00 cm2 alpha activity and less than I 00 dpm/1 00 cm2 beta activity. 
Exposure rates were less than I 00 ~tR/h_'' 7 

• 2007 Boeing RMHF Building Radiological Surveys. In 2007. Boeing performed 
radiological surveys on Buildings within the RMHF complex. including Building 4665. 
Building 4665 was divided into five survey units. The ceiling. the north waiL the cast 
waiL the south waiL and the west wall each compose c single survey unit. Data was also 
collected from exterior doors. vents. and roof surfaces. The concrete foundation was 
outside of the scope of this survey. Measurements of fixed and removable surface 
residual radioactivity on the tloor and \valls of Building 4665 are described in the table 
below and are within Boeing-stated acceptable levels. However. limited investigation of 
building roofs concluded that additional survey data would be needed to determine 
suitability for release. 8 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment olArca IV Santa Susana Field 
l,aborato1y. Ventura Coun(v. California. Volume 2 Area IV Site Summaries, May :2005, p. 1-3. 
::> Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-0001. Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
3 Internal Correspondence from Peko, D. to McCurnin. W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facilitv Assessment Plan, May 22. 1990. 
4 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ol Area IV Santa Susana Field 
Laboratory, Ventura County. Calilornia, Volume 2- Area JV Site Summaries, May 2005, p. 1-41. 
5 Wallace, J., Radiation Survey Report. T-665, Rockwell International, November 2, 1995, HDMSe00378816, 
6 Darcy, K., Radiation Survey Report, T-665, Rockwell International, May 27, 1997, HDMSe00388907. 
7 Garrett, R., Radiation Survev Report. T-665, The Boeing Company, December 7, 1998, HDMSe00381320. 
8 Cabrera Services, Final Combined Summary Report: Radioactive Materials Handling Facility Building Surveys, 
October 2007, pgs. 19, 31, 39. 
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Measured Surface Residual Radioactivity 2007 on Building 4665 Walls and Ceiling 

·----··-··- ·-·-·-· ... 

Description Average Maximum Removable 
(dpm/100 cm2

) (dpm/100 cm2
) (dpm/100 cm2

) 

Alpha Beta Alpha Beta Alpha Beta Tritium 
I 

DOE and NRC 100 5.000 300 15.000 
I 

20 1,000 10.000 
Allowable Limits* I I 

I 

Building 4665 -I 938 
,, 
·'- 1.753 I 2 19 4.9 

N011h \\'all I 
Measured Values 

Building 4665 East 16 720 
,, _,_ 1.10 I 2 25 4.9 

\Vall Measured 
Values 

Building 4665South 18 1,287 48 2.056 2 25 4.9 
Wall Measured 
Values 

Building 4665 \Vest 13 1.254 48 1.775 2 96 4.9 
Wall Measured 
Values 

Building 4665 20 1.54S 4S 2.562 2 41 4.9 
Ceiling Measured 
Values 

'. '. •Most l!mttmg Yalue !!om ll S Department ol l:nergs (DOL) Order )-!00) ( 1990) and (1 S Nuckar Rc·gulatory l ommtsston ( Nf,( ) 
Regulators (iUldc I X6 (1974) 

Radiological Usc Authorizations: None found. 

Former Burial Radiological or Disposal Location: None found. 

Aerial Photographs: Building 4665 is tirst identified on a 1965 aerial photograph. It is located 
along the northern fence line of the RMHF. north of Building 4022. In 1978. a possible vertical 
tank is identified between Buildings 4664 and 4665. In 1980, an area containing crates is 
identified east of Building 4665. In 1995. multiple areas within the RMHF site were identified 
as an open storage (OS) area, OS-I, by the U.S. Environmental Protection Agency's (EPA's) 
aerial photographic analysis, with probable staining. including an area west of Building 4665 in 
the former Building 4664 footprint By 2005. earth moving activity is noted in a large area along 
the northern perimeter of the RM H F site. 1 

Radionuclides of Concern: Radioactive waste and material may have been stored or handled at 
this facility. The most probable radionuclides of concern are isotopes of uranium, plutonium. 
and thorium. and mixed fission products? These radionuclides of concern are included in the 

1 Kartman. A.S., Aerial Photographic Ana~vsis of Santa Susana Field Lahorato1y -Area IV. Ventura Countv . 
Ca!ij(Jmia. Volume I & 2, U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division. March 2010. 
c Cabrera Services. Final Combined Summary Report: Radioactive Materials Handling Facility Building Survcvs. 
Santa Susana Field Lahoratorv. Ventura Count,v. California, October 2007. pgs. 6-7. 
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EPA October 2010 Field Sampling Plan f(Jr soil sampling In Area IV. Table 3.3 presents a 
summary of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is approximately 1.850 feet above sea level 
and is greater than the immediate surrounding area. 1 The pavement surrounding the RMIIF 
buildings slopes away from the buildings to facilitate water runoff.= Surface water within the 
RMHF fenced area generally flows from cast to \\est across the site to a storm drain culvert 
along the western perimeter of the site. Surh1cc water flow to the northern perimeter drains into 
an asphalt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMIIF catch basin (RMHF 4614 
Holdup Pond).3 The RMHF 4614 Holdup Pond had a capacity of appnn;imatcly 30.000 gallons 
and \vas used to contain stormwater runoff and any accidental releases:" It was sealed with 
coated asphalt to prevent leakage and equipped \\ith a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond." The RMIIF 4614 1-loldup 
Pond and drainage channel were removed in 2006. The culvert nm\ drains into an aboveground 
pipeline- that convc) s water to a 1.500-gallon polyurethane stornmater aboveground storage 
tank. ·,ncr the water is tested f(Jr radionuclides. it '"'as pumped ti·mn the aboveground storage 
tank to 13 Street where it entered a pipeline that discharges to a lined drainage along I i 11 Street. 
DrainatT f(JIIO\\S I i 11 Street toG Street and then continues through lined and unlined channels to 
the I i 1 Street Drainage.r, 7 The I i 11 Street Drainage was sampled by EPA under the Soil Field 
Sampling Plan Addendum for Subarea 5B. 

Chatsworth Formation groundwater flow in the vicinity of RMHF is to the northwest as indicated 
by water level elevations at monitoring wells.x This is an important consideration for the RMHF 
comple:-; because contamination has been fixed in place in the asphalt paving at various times. 
Over the years, degradation of the asphalt creates a potential for contamination to be released 
underne:nh the pavement, and as noted in a 1993 letter (See Section 2.1 ). Rockwell staff suspect 
signitic:nt contamination exists beneath the asphalt-covered RMHF area. 

Radiolog,ical Contamination Potential: The preliminary MARSSIM classification for the 
Building 4665 area is Class I, due to its potential for contamination by storing items previously 
stored in Building 4022, the RMHF storage vault, as well as its proximity to Building 4022. 

1 Correspondence from Gaylord. G.G., Rockwell International. to Liddle. R .. U.S. Department of Energy, Re: 
Assessment P!anfor the Radioactive Materials Disposal Facilitv (RMDF). September 14. 1990. 
c Correspondence from Gaylord. G.G .. Rockwell International. to Liddle, R .. U.S. Department of Energy, Re: 
Assessment P/anfor the Radioactiw Materials Disposal Facilitv (RA!DF). September 14. 1990. 
1 MWH. Group 7-Northern Portion a/Area IV RCRA Facility Im·estigation Report. Santa Susana Field Laboraton·. 
Ventura Count\. Cali/ornia. Volume 1 Text. Tahles. and Figures, June 2009, p. 2-6. 
4 Haley and Aldrich, Inc., Closure Plan for the Radioacti\'e Materials Handling Facilitv (RMHF). October 2006. p. 
3-2. 
5 Science Applications International Corporation, Final RCRA Facility Assessment Report fcJr Rocf..>ve/1 
International Corporation. Rocketdvne Division. Santa Susana Field Laboratory. Ventura Countv. Calij(Jrnia, May 
1994, pgs. 7-14 ~ 7-15. 
6 MWH, Group 7-Northern Portion o/ Area IV RCRA Facilitv Investigation Report. Santa Susana Field Laboratory. 
Ventura County. California. Volume 1 ~Text, Tables. and Figures, June 2009, p. 2-6. 
7 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Re: Conversation IVith Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
R Haley & Aldrich, Inc., Closure Plan/or the Radioactive Materials Handling Facilitv (RMHF). October 2006, p. 2-
3. 
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Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

October 2012 

Additional soil sampling is recommended in the Building 4665 area. As discussed above. 
previous characterization studies for the Building 4665 area \\ere focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 20 I 0 Administrative Order on Consent. Thcrcf(Jrc. additional 
characterization is recommended for the Building 4665 area. This includes the follmving 
Building 4665 areas and appurtenances: 

• Under the floor drain located in the north end of Building 4665. If any undocumented 
releases of radiological contamination occurred in the building. the floor drain may 
provide a discharge point for these releases and should be investigated for residual 
contamination. 

• Under the concrete foundation of Building 4665. The concrete foundation received only 
limited investigation. Because this area served as a storage location for radioactive 
materials. residual contamination may exist. 

• Under the abandoned in place septic tank located below grade and between Building 
4664 and 4665. north of the asphalt swale. Documented releases to the RMHF Leach 
Field indicate the septic tank may have lefl residual contamination in the area. 

• Possible vertical tank location identified in 1978 aerial photograph. The contents of the 
vertical tank arc unknown. Leaks in the tank could contribute to contamination or the 
tank foundation could have provided low lying areas that collected drainage. Residual 
radioactive contamination could be present. 

• Asphalt-lined swale located north of Building 4665 that drained to the stonnwatcr culvert 
at the west end of the RMHF complex. This drainage provides a possible pathway for 
contaminate migration and could result in residual contamination. 

• Surface drainage pathways associated with the Building 4665 area. This includes the 
drainage pathway west of Building 4665 that eventually drains to RMHF 4614 Holdup 
Pond. Residual contamination may exist in the drainage pathways. 

2.13 Building 4688 Area 

Site Description: The Building 4688 area comprises Building 4688 and the land surrounding it 
along the east fence line of the Radioactive Material Handling Facility (RMHF), formerly known 
as the Radioactive Material Disposal Facility (RMDF). Building 4688 was originally 
constructed northeast of Building 4003 (located in the Sodium Reactor Experiment [SRE] 
Complex Area) in approximately 1962 and was moved to the RMHF in approximately 1967 to 
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serve as a storage structure. 1 ~ Figure 2.13a provides a recent photograph and Figure 2.13b 
provides an historical photograph of pouring the concrete slab in the Building 4688 area. The 
research team could not locate any building-specific drawing(s). Building 4688 was located on 
the eastern edge of the RMHF complex. Plate I presents a summary of all identified features for 
this site. 

Building Features: Building 4688 measures 21 teet by 30 feet and is 630 square feet in area. 
The building consisted of a steel fl·ame \vith a corrugated metal canopy roof and no exterior 
walls. 3 

Former Use(s): 8uildi:1g 4688 was used as a storage ElCility and likely supported sodium 
cleaning activities. The building \vas used primarily as protection against the rain and sun.-l:i A 
1993 report states that Building 4688 was a hazardous materials storage shed that stored 
chemicals in small containers of one gallon or less. Chemicals included acetone. alcohols. 
solvents. laboratory re<1gcnts. paints. oils. and gasolinc.ll A large storage container. with 
unknown contents. is \ isihle in the Building 4688 area in historical photographs from 1961 to 
1989. Prior to the construction of the storage structure. the northern portion of the Building 4688 
area was a concrete slab used fc:;· drum storage and it contained an oil sump. The ~ump \\as 
approximately 4 feet square by 6 feet deep. draining to a small (less than I foot squ~1re by 0.5 
feet deep) depression containing the sump pump. The oil sump was taken out of service and the 
sump was removed in 2007. !\ 5 foot by 15 foot area was excavated and assumed to be 
backfilled. The concrete was not reraired. but a metal rlatc was placed over the excavation.7 

x 

The research team could not locate additional information on the oil sump reriod of usc. 
discharge point, or excavation detai Is. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: A 2009 site visit notes that the Building 4688 area is currently used for 
equipment. hazardous waste. and chemical storage. Three locked storage cabinets located under 
the Building 4688 awning stored hazardous waste and chemicals that are inspected weekly. A 

1 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18. 2007. p. A-6. 
2 Santa Susana Area IV, Atomics lnternationaJ!Energy Systems Group Planning Maps. March 1962-November 
1992. 
1 

Unknown Author, RMDF Fire Preplanv Structures. Unknown Date. 
4 The Boeing Company. Radioactive Materials Handling Facility Decontamination and Decommissioning 
Engineering Evaluation/Cost Analysis. June 18. 2007. p. A-6. 
5 Cabrera Services, Final Combined Summary Report: Radioacti1•e Materials Handling Facilitv Building Surreys. 
Santa Susana Field Laboratorv. Ventura County, California, October 2007. p. 7. 
6 Current Conditions Report and Draft RCRA Facility Investigation Work Plan. Area IV Santa Susana Field 
Laboratory, Venlllra County, California. Part I Current Conditions Report Volume 1. ICF Kaiser Engineering. 
October 1993, p. 4-39. 
7 MWJ-1, Croup 7-Northern Portion a/Area IV RCRA Faci!itv Investigation Report. Santa Susana Field Laboratory, 
Ventura County, California, Volume 11--RF/ Site Reports, Appendix C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC), June 2009, p. Table C.3-2A, Attachment C-4. 
8 Daniel. Mann, Johnson & Mendenhall. RIA Waste and Fuel Storage, Plumbing Site Plan, General Notes & 
Legend, 303-022-M 1, September 25. 1958. 
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large storage container is located on top of the former oil sump betv,een Building 4688 and 4044. 
The area north of Building 4688 contained a metal structure and was used as a drum and 
packaging inspection area. The site visit identified cracked. worn. and degraded concrete in the 
Building 4688 area. 1 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclcasc(s): A 
chronology of radiological investigations at this building is as follows: 

• 1975 Rockwell Preliminary Survey. A November 18. 1975 Rockwell letter describes 
an "interim storage yard" between the RMHF complex and the SRE. A map attached to 
an October 17. 1975 depicts this area cast of Building 4688. According to the November 
18. 1975 letter. preliminary surveys of this "interim storage yard" indicated that there 
were areas of contamination on the ground. The letter notes that the area must be cleared 
of brush and pallets of material mu;t be moved to further delineate the spill areas.~ 3 No 
other details have been located on this storage yard. including the type and extent of 
contamination and any remedial actions. 

• 2007 Boeing Radiological Survey. In 2007. Boeing performed radiological surveys on 
Buildings within the RMHF complex. Although no survey units were developed for 
Building 4688. a limited amount of survey data was collected from roof surfaces. Also. 
spot checks of the building revealed significant levels of beta-emitting residual 
radioactivity on several of the support columns. Boeing directed the survey activities be 
discontinued. Limited investigation of the building roof concluded that additional survey 
data would be needed to determine suitability for relcase.4 

Radiological Usc Authorizations: None found. 

Former Radiological Budai or Disposal Location: A debris survey conducted in February 
2008 identified a debris area on the hillside cast of Building 4688. where an empty 55-gallon 
drum was found. 5 

Aerial Photographs: Building 4688 is first identified in a 1967 aerial photograph. It is located 
along the nor1heast border of the RMHF site. In 1980. a north-south running aboveground 
pipeline is identified along the east side of Building 4688. with an east-west running pipeline 
terminating near Buildings 4044 and 4688. In 1983. 1988. 1995. and 2005 the east-west running 

1 MWIL Croup 7-Northem Portion o{Area IV RCRA Facilitv hm:stigation Report. Santa Susana Field Laboratorv. 
Ventura Countv. California, Volume II RFI Site Reports. Appendi\ C. Radioactive Materials Handling Facility RFI 
Site (SWMU 7.6 and Area IV AOC). June 2009, p. Attachment C-4. 
2 Internal Correspondence from Harris, J.M. to McCurnin, W.R .. Rockwell International, Re: Plan of Action _f(Jr 
RMDF, November 18. 1975. 
3 Internal Correspondence from Badger. F.H. to McCurnin, Jr .• W.R .. Rockwell International. Re: Radioactive Spills 
in RMDF, October 17, 1975. 
~ Cabrera Services, Final Combined Summary Report: Radioactil·e Materials Handling Facility Building Sun·evs. 
October 2007, pgs. 19, 40. 
5 MWH, RCRA Facility Investigation Work Plan Addendum Amendment, Radioactive Materials Handling Facili(v 
RFI Site (SWMU 7.6 and Area IV AOC), Santa Susana Field Lahoratorv. Ventura Countv, California, March 2008, 

. 2-4. 
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pipeline is still identified. In 2005. earth moving activity 1s noted 111 a large area along the 
northern perimeter of the entire RMHF sitc. 1 

Radionuclides of Concern: Although designated a non-radioactive chemical storage facility. 
radioactive material was apparently stored under the Building 4688 structure. The most probable 
radionuclides of concern arc isotopes of uranium. plutonium. and thorium. and mixed fission 
products:' These radionuclides of concern listed are included in the U.S. Environmental 
Protection Agency (EPA) October 20 I 0 Field Sampling Plan for soil sampling in Area IV. Table 
3.3 presents a summary of contaminants ofconccrn. 

Drainage Pathways: The mean RMHF elevation is appro;.;imatcly 1.850 teet above sea level 
and is greater than the immediate surrounding area.-' The pavement surrounding the RMHF 
building, slopes away Jl·om the buildings to facilitate vvatcr ru!1off.4 Surface vvater within the 
RMHF kneed area generally flows from east to vvest across the site to a storm drain culvert 
along th(· vv estern perimeter of the site. Surface v\ ater 11,),, to the northern perimeter drains into 
an asphcdt-lined swale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an aspb!t-lincd channel that conveyed surface water to the IUvlliF catch basin (RMHF 4614 
Holdup Pond).' The RMHF 4614 Holdup Pond had a c<:pacity of approximately 30.000 gallons 
and vv~b used to contain stormwater runoff and any accidental releases.r' It was scaled with 
coated asphalt to prevent leakage and equipped with a raJiation monitor connected to an alarm 
system td warn if any radioactive contamination enters the pond. 7 The RMHF 4614 Holdup 
Pond anJ drainage channel were removed in 2006. The culvert now drains into an aboveground 
pi pel inc that conveys water to a 1.500-gallon polyurethane storm water aboveground storage 
tank. Attcr the water is tested for radionuclides. it was pumped rrom the aboveground storage 
tank to B Street where it entered a pipeline that discharges to a lined drainage along I th Street. 
Drainage follows I ih Street toG Street and then continues through lined and unlined channels to 
the Ii11 Street Drainage.x 9 The 17111 Street Drainage v\as sampled by EPA under the Soil Field 
Sampling Plan Addendum for Subarea 5B. 

1 Kartman, A.S .. Aerial Photographic Analrsis of Santa Susana Field Lahoratorv Area IV. Ventura County , 
Calij(m1ia. I 'olumc 1 & 2. LJ .S. Environmental Protection Agency, Office of Research and Development, 
Environmemal Sciences Division. March 20 I 0. 
c Cabrera Services. Final Combined Summan• Report: Radioactii·e .A.'!uterials Handling Facilitv Building Survevs. 
Santa Susano Field Laboratorr. Ventura Countv, California, October 2007. p. 7. 
1 

Correspondence from Gaylord. G.G., Rockwell International. to Liddle, R .. L;.s. Department of Energy, Re: 
Assessment Planj(Jr the Radioactive Materials Disposal Facilitv (RJfDF). September 14, 1990. 
~ Correspondence from Gaylord, G.G., Rockwell International. to Liddle, R .. U.S. Department of Energy, Re: 
Assessment Planj(Jr the Radioactive Materials Disposal Facilitr (RMDF). September 14, 1990. 
5 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv 1m·estigation Report. Santa Susana Field Laboratmy, 
Ventura Count\·, California, Volume 1 - Text. Tables, and Figures, June 2009, p. 2-6. 
"Haley and Aldrich. Inc., Closure Plan for the Radioactit·e Materials Handling Facilitv (RMHF), October 2006, p. 
3-2. 
7 Science Applications International Corporation, Final RCRA Facilitv Assessment Report for Roc/.:well 
International Corporation. Rocketdyne Division, Santa Susana Field Laboratory, Ventura Countv. California. May 
1994,pgs. 7-14-7-15. 
8 MWH, Group 7-Northern Portion ofArea IV RCRA Facilitr lnn:stigation Report, Santa Susana Field Laboratory. 
Ventura Countv. California, Volume 1 -- Text, Tables, and Figures, June 2009. p. 2-6. 
9 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
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ChatS\\ orth Formation [!round water tlow in the vicinitv of RM H F is to the northvvest as indicated 
by water level elevatior;s at monitoring wells. 1 This i; an important consideration for the RMIIF 
complex because contamination has been fixed in place in the asphalt paving at various times. 
Over the years. degradation of the asphalt creates a potential for contamination to be released 
underneath the pavement. and as noted in a 1993 letter (See Section 2.1 ). Rockwell staff suspect 
significant contamination exists beneath the asphalt-covered RMHF area. 

Radiological Contamination Potential: ·rhe preliminary MARSSIM classification f(x the 
Building 4688 area is Class I. due to the drum storage in the area and Building 4688's proximity 
to RMHF Building 4022. which stored radioactive materials. and limited previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4688 area. As discussed above. 
previous characterization studies for the Building 4688 area were limited and were focused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 
additional characterization is recommended f()r the Building 4688 area. This includes the 
following Building 4688 areas and appwienances: 

• Under the concrete foundation of Building 4688. The concrete foundation received only 
limited investigation. Because this area served as a storage location for radioactive 
materials, residual contamination may exist. 

• Drum storage and packaging area north of Building 4688. This area was uncovered and 
if containers were stored for a long period of time they could be compromised by 
weathering and leak contents. This area should be investigation tor residual 
contamination. 

• Former oil sump in the Building 4688 area. A 2009 photograph shows a large 
rectangular container sitting over the former oil sump, which was covered with a metal 
plate. Although this was an oil sump, it provides a low area that could retain stormwatcr 
that is contaminated with radioactivity and. therefore, residual contamination could exist. 

• Debris area/interim storage yard on the hillside cast of Building 4688 identified in a 
February 2008 survey and 1975 drawing. Because information on this area is limited and 
a 1975 letter indicates possible spill areas, further investigation is needed to determine if 
any contamination exists. 

• Pipelines associated with the Building 4688 area should be examined because they could 
provide drainage pathways tor contaminant migration. Residual contamination may 
exist. 

1 Haley & Aldrich. Inc., Closure Plan for the Radioactive Materials Handling Facility (RMHF). October 2006, p. 2-
3. 

148 

Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea HSA-7/3/NBZ October 2012 

• Asphalt-lined swale located north of Building 4688 that drained to the stormwater culvert 
at the west end of the RMI-IF complex. This drainage provides a possible path\\ay for 
contaminate migration and could result in residual contamination. 

• Surface drainage pathways associated with the Building 4688 area. This includes the 
drainage pathway west of Building 4688 that eventually drains to R M II F 4614 Holdup 
Pond. Residual contamination may exist in the drainage pathways. 

2.14 RMHF Leach Field Area 

Site Description: The Radioactive Materials Handling Facility (RMI-IF) Leach Field area 
comprises the RMIIF Leach Field and the land surrounding it north ofthc RMilF ICncc line and 
near the northern edge of the Area IV boundary. The RMHF Leach Field was constructed in 
early 19~9 for the Radioactive Materials Disposal Facility (RMDF). later knmvn as the RMHF. 
The RMliF consists of seven functional buildings on appro.'\imatcly 3 acres of land. 12 Figures 
2.14a th:·ough 2.14h provide a r<.::ccnt photograph and the best avuilabk dra\ving(s) and photos 
that the research team could find. 

Building Features: The RMIIF Leach Field was constructed as an irregular-shaped excavation 
approximately 35 feet wide. II 0 feet long. and 6 feet deep. It was constructed as an excavation 
that was backfilled with 4 ICet of gravel. covered with a paper harrier, and then covered with 
native soil to the original grade. The excavation was made to the fractured sandstone rock 
common in the area or in the S11il overburden where underlying rock was deeper than the 
excavation. The RMHF Leach Field was the gravity-ted disposal point for a 1,500-gallon septic 
tank sanitary waste system that accepted waste from the Building 4021 lavatories, shower. and 
toilets. The septic tank was buried at the top of the embankment forming the north side of the 
RMHF site. A second connection to the RMHF Leach Field, bypassing the septic tank. was 
made from the radioactive water processing system at the waste holdup tank (T-1) on the west 
side of Building 4021. Liquid waste fi·om the radioactive holdup tank was reportedly discharged 
to the leach field only after sample analysis indicated radioactive contamination was within 
··acceptable limits.""345 The term ··acceptable limits" are not know in this context and arc not 
likely compliant with the December 20 I 0 Administrative Order on Consent AOC. 

The RMHF Leach Field consisted of a 3.400-square foot transpiration bed with two parallel 
perforated pipes that extended I 00 feet to a concrete distribution box. The distribution box was 
located at the west end of the leach field and was connected to the outlet of the septic tank by a 
4-inch diameter cast iron sanitary sewer pipe. The sanitary sewer pipe also connected to the 
Building 4021 radioactive liquid storage tank (T-1) via a sanitary wye. The septic tank inlet was 

1 Internal Correspondence from Horton. P.ll. to Nagel, W.E .. Rockwell InternationaL Re: Request for Radioacti1·e 
Maderail [sic} and Radiation Producing Device User Authorization/or R.MDF Operations, December 13, 1989. 
2 Carroll, J.W. et al.. RMDF Leach Field Decontamination Final Report. ESG-DOE-13385. Rockwell International. 
September 15. 1982, p. II. 
3 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell International. 
September 15, 1982, p. II. 
4 MWH, Group 7 · Northern Portion o/ Area IV RCRA Facili~v Investigation Report. Santa Susana Field 
Laboratory, Ventura County, California, Volume 1 · Text. Tables, and Figures, June 2009, pgs. 3-7-3-8, 3-18. 
5 Collins, J., Final Radiological Impection of the RMDF Leach Field fiJr Release fiJr Unrestricted Use, 
N704TP990010, Rockwell International, August 12, 1980, p. 9. 
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connected to the Building 4021 outfall. Approximately 300 feet of sanitary sev.er ptpe \vas 
buried with 2 to 3 feet ot<oil cover. 1 ~ 

Former Use(s): The RMHF Leach Field was used fl·om early 1959 through late 1961 for the 
disposal of sanitary waste associated with Building 4021. In late 1961. a central sanitary sewer 
system was constructed at the Santa Susana Field Laboratory and Building 4021 was connected 
to it. RM H F sanitary waste was subsequently accepted at the Area Ill sewage treatment plant. 
The RMHF septic system was abandoned in place. Buildings 4664 and 4665 were built in 1964 
on the site ofthe septic tank. A portion ofthe connecting sanitary sewer \\as removed because it 
interfered with building construction. 3 ~ 5 

Infot·mation from Interviewees: A number of former employees were interviewed about their 
experience at the Santa Susana Field Laboratory. Three remembered specific information about 
the RMHF Leach Field. Excerpts from these interviews arc included below. 

Interviewee 254 worked at the Santa Susana Field Laboratory from 1957 to 1989 and became the 
Engineer in Charge (EIC) at the RMDF. now known as the RMHF. The following excerpts were 
pulled tl·om the intervie\v . 

.. The RMDF had some spills over the years. There was a spill into the leach field 
that happened hc/(>re my time. I on~v learned ahout it hecause we had a hig 
program, with a hig hudget. to clean up the leach field It was going on while I 
was at the RMDF, but I mtsn 't directly invoh•ed in the clean up at the leach field 
itself The people working on the clean up had to he fiilly dressed in protective 
clothing that was supplied hy the RMDF 

There was absolute~v no on-site dL,posal of' radiological waste to my knowledge. 
I mentioned the spill at Building 20.from the transf'er tank overflowing, the leach 
field spill at RMDF, and the "dip-leg tube" at SRE. 

I had a couple ofjobs that involved searching through junk that was deposited in 
canyons. Debris, deemed to be clean at the time, had been disposed in the 
canyons and when we learned about the lw::.ards of asbestos I had the joh of 
searching through the debris piles to get the ashes!O.\' out. This occurred when I 
worked at RMDF when I was heading up D&D teams. ,(j 

1 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell International, 
September 15, 1982, p. II. 
2 MWH, Group 7 Northern Portion of Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboratory. Ventura Countv. Cafilornia. Volume 1 Text, Tah/es. and Figures, June 2009, p. 3-8. 
; Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell International, 
September 15, 1982, p. II. 
4 MWH, RCRA Facilitv Investigation Work Plan Addendum Amendment, Radioactive Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC). Santa Susana Field Laboratory. Ventura Countv. California, March 2008, 
p. 2-4. 
5 ICF Kaiser Engineers, Current Conditions Report and Drafi RCRA Facilitv Investigation Work Plan. Area IV. 
Santa Susana Field Laboratory. Ventura Coun~v. California, Part 1- Current Conditions Report. Volume 1, October 
1993, p. 4-40. 
6 Interview No. 254 conducted by DOE and EPA on July 20,2010. 
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lntervie\vee 419 retired from Rockwell International/ Boeing as the Division Director for 
Environment, Health and Safety. The interviewee was a member of the Environmental Health 
and Safety group f(Jr 22 years. The following excerpts \\ere pulled from the interview. 

''The parking lot at the RMDF dmined to the RMDF pond, which was also 
mdiologica!ly monitored There was a cleanup on the RMDF slope hetwcen the 
JNtrking lot and the end of the propcrtv. It entailed cleanup of the parking lot, 
slojh', and WI adjacent leach field Afier the cleanup was completed asp/wit \HIS 

put in place to seal any remaining contmnination in place during the RA1DF leach 
field clean up. The spill \\'as the result ofa large jJiastic carhm tlwtfi::ilcd " 1 

lntervie\\eC 277 started working at SSFL in May 1975 as a technician in Building 4006 for 
Atomic International's Sodium & Complment Technology Croup. The interviewee was 
transferred 2 to 3 years later to work at the RMI IF. The follcl\\ing excerpts \'>ere pulled from the 
intervie''. 

'Afier working for 2 or 3 vear., at H;tilding 006, I 11·as tmmfcrred to RST's 
department at the radioactil·e llluterials disposalfacilitv (RMDF). 

Once we had a spill oj'~t·ater at the RJflfF when a tech lefi the water running and 
the fill tank with radioacti1·c water in it m•erjlm1·cd onto the wplw!t. It was 
handled immediately like the charge of'thc light hrig{[(le. I \\'OS called in at night 
in the min to help vacuum the m1tcr off the asphalt that draine(! to the pond at tl1e 
hottom of' the hill. The pond did m•er[lm1· into the canyon in hemy rains. lhe 
pond is no longer there- it was dug out. The pond Has actually huiltf(Jr Building 
28 there was a drainage line direct fi·mn Building 28 to the pond. NoH' 
drainage 1mter is pumped into tt Baker tank, to 17th Street and then to Silvernale 
Reservoir and to outfdl i 8, I think Tl1ere \Hts also u septic funk and leachficld in 
the canyon to the north of the RAf HF. In 1984, may he 1985, thc_v j(mnd 
radioacti1·e water got into the septic .1ystem; the leachficld H'as dug up and never 
repluced. The septic tank remains hut it was plugged with cement . . , 2 

Radiological Incident Reports: There have been a couple of incidents associated with the 
RMHF Leach Field that indicate a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table, when available. Summaries of all available incident reports are provided in 
Attachment A. 

1 Interview No. 419 conducted by DOE in 2010. 
: Interview No. 277 conducted by DOE in 20 I 0. 
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RMHF Leach Field Incident Report Summary 

-·---·--·-

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
;\0056! i\0064 11/3/1976 Rf\IDF Leach Field Mixed hssion Contaminated Leach Field Discovered 

Product During RMDF N011h Slope Recovery. 
2/14/] 978 IUvl!)J Leach licld Mixed Fis,.;ion Leach Field During Decontamination 

Product Flooded With Rain \\'ater. 

• According to the 1982 RMDF Leach Field decontamination final report. prior to the 
connection of Building 4021 to the central sanitary sewer in late 1961. a valve to the 
emergency overflm\ of the radioactive water processing system \\as left partially open 
and allowed an unknown amount of contaminated water to enter the leach field system. 
Further investigation indicated that the distribution box flooded and leaked ncar its upper 
surf~1ce when the radioactive materials were introduced. The radioactive materials 
percolated northeasterly as well as down the north leach line and into the gravel bed. 
Historical information regarding this release of contaminated water to the leach field 
could not be located by the research team. 1 According to a 1992 report on tritium release. 
the RMHF Leach Field became contaminated as a result of releasing approximately 5.000 
gallons of water hom the RMIIF radioactive \\atcr system. It was assumed the major 
source of radioactive water at that time came tl·om cleanup of the Building 4020 hot cells 
after examination of fuel assemblies from the first Sodium Reactor Experiment (SRE) 
core or from wash water used at the SRE. The 1992 Rockwell report author estimates 0.1 
curies (Ci) of cesium-137 and 0.017 Ci of tritium were released to the leach field. 
although the values arc arbitrary as they try to account for losses to evaporation. 
According to the 1992 report. the RMHF Leach Field is considered a possible source of 
tritium in groundwater. 2 

• On November 3, 1976. the RMHF Leach Field connected to Building 4021 was found to 
be contaminated at levels up to 200 millirads per hour (mrad/hr). To date. the research 
team has not located the incident report documenting this incident. 3 

• On February 14. 1978. the RMHF Leach Field was found to have contaminated water 
draining from it as a result of heavy rains in February. These rains caused mud slides 
blocking some of the drainage paths around the leach field resulting in flooding of the 
field. This was compounded by flow of surface \Vater directly into the gravel bed of the 
leach field through exploratory wells that had been drilled during I 976. 

The drainage water was reported to be contaminated with strontium-90 (Sr-90) at a level 
of 4 x I o·5 microcuries per milliliter (f.lCi/mL) gross beta activity although other 
contaminants were possible. The point of drainage was dammed by use of sandbags and 

1 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report, ESG-DOE-13385, Rockwell International, 
September 15, 1982, pgs.l2, 14. 
2 Tuttle, R.J., Tritium Production and Release to Groundwater at SSFL, R!IRD92-186, Rockwell International, 
December I, 1992, pgs. 4-10--4-11. 
3 The incident reports database indicated that Incident Number A0056 refers to the discovery of the contaminated 
leach field during the RMHF North slope recovery; however Incident Report A0056 refers to a February 14, 1978, 
incident. 
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a sump was dug to retain additional drainage. Soil was removed from the surface of 
drainage channels downstream of the leach field to remove the contamination deposited 
by the runoff. 

A ··large number" of water and soil samples were taken and analyzed from the point of 
drainage downstream to the ··site boundary and beyond." The results showed that surface 
water runoff samples ranged fi·om a maximum of 4.6 x I((' 11Ci/mL beta in the drainage 
fi·om the leach field to 1.0 x 1Cr7 11Ci/mL beta approximately 0.25 miles past the Area IV 
boundary line. Soil radioactivity ranged from a maximum of 1.880 picocuries per gram 
(pCi/g) beta at the leach field to normal background of approximately 24 pCi/g beta ncar 
the Area IV boundary line. 
Based on estimates. the U.S. Environmental Protection Agency (EPA) finds it signi1icant 
that the incident report indicated that the release fi·om the leach field was estimated to not 
exceed 3.2 millicurics (mCi). It was recommended the leach field be decontaminated in 
1978. The incident report did not provide a figure shm\ ing the extent of contamination 
(A0056. A0064). 1 

Current Use: The RMHF Leach Field was not used following the construction of the central 
sanitary sewer in late 1961." 3 Decontamination and cleanup of the RMHF Leach Field (see 
below) has lett the area below its original grade.4 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 

• 1966 Environmental Survey. On January 4 and I 0. 1966. a special environmental 
survey of the RMHF area was performed. Samples of soil. vegetation, and water were 
obtained outside the north fence line of the RMHF. in the drum storage yard. and in the 
ravine north of the RMHF. Gross beta-gamma activity levels ranged from 26 to 1.005 
pCi/g for soil. 161 to 70.680 pCi/g for vegetation. and 30 to 30.400 picocuries per liter 
for water. The maximum soil radioactivity was found north of the drum storage yard. 
The maximum vegetation radioactivity was found in the ravine north of Building 4021. in 
what appears to be the location of the RMHF Leach Field. The maximum water 
radioactivity was found in a sample location described as "North I 0 x I 0." No other 
information is provided to determine where this water sample was collected. A vegetation 
sample from the ravine north of the RMHF was sent to the Reactor Chemistry Group to 
determine if the contamination found in the ravine could have been caused by sodium 
oxide. 5 Sample collection. analysis and validation associated with the data were not 
provided in the 1966 letter report and thus the validity ofthe data cannot be verified. 

1 Tuttle, R.J., Rockwell International Internal Correspondence, Re: Contaminated Runofffrom RMDF l£ach Field. 
March 2, 1978. 
2 Carroll. J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-/3385, Rockwell International, 
September 15, 1982, p. II. 
3 MWH, RCRA Facility Investigation Work Plan Addendum Amendment. Radioacti\'e Materials Handling Faci!itv 
RFI Site (SWMU 7.6 and Area IV AOC), Santa Susana Field Laboratory, Ventura Countv. California, March 2008, 
p. 2-4. 
4 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-/3385, Rockwell International, 
September 15, 1982, pgs. 21, 23, 29, 39. 
5 Internal Correspondence from Moore, J.D .. to Hill, R.M. Atomics InternationaL Re: Environmental Survey Report, 
Building 022, Santa Susana Area, January 26, 1966. 
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• 1975 Rockwell Site Survey. During a site survey in July 1975. radioactively 
contaminated vegetation was discovered at the RMHF Leach Field area. Further 
contamination \Vas discovered in the leach field distribution box. The source of 
vegetation contamination was identified as root uptake from the underlying leach field. 
Plant material was removed from the site and the leach field area was survevcd to 
determine the extent of contamination. 1 Decontamination of the leach field was it;itiated 
hy Rockwell in 1975 and continued until its completion in 1978. According to RockwelL 
during all of this time the site was under Federal Government control and was thus 
exempt from federal and state licensing regulations per I 0 CFR Sections 50 and 170 and 
Section 202 ofthe Energy Reorganization Act of 1974.2 

• 1976 Rockwell Characterization Survey. In 1976. 30 6-foot deep test holes were 
drilled to identity the limits of radioactive material migration in the RMHF Leach Field. 
According to the 1982 report titled RMDF !"each Field Decontamination Final Report. 
the RMHF Leach Field probably contained some activated material as \\ell as fission 
products. The only significant isotopes identified were Sr-90. yttrium-90 (Y -90). and 
cesium-137 (Cs-137). No estimates ofthe radioactive inventory were available due to the 
lack of precise data on the nature and quantity of the dissolved material introduced into 
the RMIIF Leach Field. The exploration with test holes \\as designed to identify only the 
limits of migration of the radioactive materials in the RMHF Leach Field. Five holes 
penetrated through the overburden and leach field gravel. The remaining holes were 
drilled around the periphery of the RMHF Leach Field in undisturbed rock and soil. 
Small test samples of soil were removed at !-foot intervals from each hole as it was 
drilled. A light water spray was used to reduce dust dispersal. High volume air samples 
located about 4 feet from the bore site were monitored for airborne activitv. The 
immediate count indicated no more than 3.8 x I 0' 11 11Ci/mL beta-gamma contan~ination. 
Laboratory analysis and surveying of the soil samples were used to develop models of 
contaminant distribution. From the combination of data. Rockwell assumed that the 
distribution box flooded and leaked near its upper surface and radioactive materials 
flowed down the north leach line and percolated in a northeasterly direction. The test 
hole soil sample just east ofthe distribution box was found to have levels ofradioactivity 
as high as I 15.392 pCilg. No water samples were taken during the characterization 
because the leach field was dry. Following the characterization survey. the RMHF Leach 
Field was covered with plastic and plywood to prevent surface water from adding to the 
migration of radioactive materials.3

.J.:i 
6 

1 CarrolL .J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell International, 
September 15, 1982, pgs. 12. 14, 2L 25. 
c Rockwell International, Draft Radioactive Materials Disposal Facility Leach Field Environmental Assessment, 
January 198I,p.5. 
1 CarrolL J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell InternationaL 
September 15, 1982, pgs. 12. 14, 21, 25. 
~ Bradbury, S.M., Radiolo~ical Survey Results - - Release to Unrestricted Use. RMDF Leach Field. SSFI,, 
N704T/990042, Rockwell International, November 7, 1978. 
5 Collins, J., Final Radiolo~ical Inspection of' the RMDF Leach Field fur Release for Unrestricted Use. 
N704TP990010, Rockwell International, August 12, 1980, pgs. 9-12. 
6 Internal Correspondence from Badger. F .H., to Tuttle, R.J., Rockwell International, Rc: Summarv of' RMDF Leach 
Field Assessment, November 3. 1976. 
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• 1978 Rockwell Leach Field Survey and Excavation. A June 29. 1978 RM II F Leach 
Field survey drawing depicts contamination ranging from I 00 to 30.000 counts per 
minute (cpm). \vith pieces of pipe along the eastern perimeter of the survey area 
measuring 36.000 cpm. Background levels were noted by Rockwell to be 50 to 60 cpm. 
The highest readings were located at the eastern portion of the sitc. 1 Beginning in mid-
1978. non-contaminated overburden at the RMIIF Leach Field was excavated and 
stockpiled at the cast end of the leach field as backfill material. Then the contaminated 
soil and gravel were excavated and placed in plastic-lined boxes via backhoe. These 
boxes \\ere transported by overhead crane to the RMIIF yard. While onsitc. the boxes of 
contaminated soil and gravel \\ere monitored. Surveys taken at the surface of the boxes 
showed readings around 500 counts per minute or 0.12 milliroentgens per hour (mR/h) 
gross beta-gamma activity. The clay piping was surveyed and measured up to 4 mR/h 
gross beta-gamma activity. It \\as placed in the center of the shipping boxes so that 
contaminated gravel could be used as additional shielding. The remaining loose gravel 

' '-l and soil left by the backhoe was removed with hand shovels.-' 

During the excavation process. 580 soil samples. 8 \cgctation samples, and 23 water 
samples were analyzed for gross beta-gamma activity and used to guide the soil removal 
operation. Radiological surveys indicated that some of the contamination had penetrated 
the pores and fractures in the underlying sandstone rock surface. A crack filled \\ ith 
porous material was found along the north wall of the excavation measuring up to 2.500 
pCi/g. This crack was excavated I 0 feet below the bedrock and found to split and 
\\ ander under the leach field excavation. A hydraulic actuated jackhammer attached to 
the arm of a backhoe was used to crush and split offthe surt~1ce rock layers and get to the 
contaminated areas. Contaminated rock was removed as much as possible. The RMHF 
Leach Field was then backfilled with approximately 6 to 12 feet of clean fill and finished 
to a grade several feet lower than the original surface. The RMHF Leach Field area was 
g;aded to pass surface water to the west. Upon completion of the decontamination effort, 
a walk-through survey was conducted. The maximum dose rate detected from the newly 
pbccd till material and surrounding vegetation was 0.06 millirads per hour (mrad/hr) 
with an average background of 0.03 mrad/hr. All readings were below the 0.1 mrad/hr 
limit. According to a 1982 decontamination Jina1 report. the RMHF Leach Field project 
salvaged overburden dirt to use as backfill and ··very little ·new' local soil was needed to 
cor;iplete the backfill.''5 The source of the '"new local soil" is not clear. A follow-up 
survey was performed and found 30 to 50 microroentgcns per hour (jlR/h) throughout the 
RMHF Leach Field area; however. the activity was reportedly from the RMI-IF complex a 
few hundred feet away and not the leach field itself. A final random soil sampling ofthe 
leach field fill material showed gross beta specific activity ranging from 15 to 46 pCi/g. 
Soil contamination was to be removed to levels reported by Rockwell as .. low as 

1 Robinson, G., Sun•cv ofLeach Field, June 29, 1978. 
c CarrolL J.W. eta!.. RMDF Leach Field Decontamination Final Report, ESG-DOE-13385, Rockwell International, 
September 15, 1982. pgs. 21, 23, 29, 39. 
1 Stelle, A. M., RMDF Leach Field Mapping and Assessment of Contamination, N704ER990006, Rockwell 
International, November 22. 1976. 
4 Harris, J.M .. RMDF Leach Field Soil Remu\'al Detailed Working Plan, N704DWP990-022, Rockwell 
International, January II, 1977. 
5 Carroll, J.W. et al., RMDF Leach Field Decontamination Final Report. ESG-DOE-13385, Rockwell International, 
September 15, 1982, p. 54. 
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reasonably achievable." but in all cases to levels beiO\v I 00 pCi/g. the limit (according to 
Rockwell) required to release the RMIIF Leach Field area to unrestricted use at that time. 
Approximately 28.000 cubic feet of contaminated soil excavated from the leach field was 
disposed in Beatty. Nevada. Another. 8,100 cubic feet was sent to Rockwell"s Hanford 
site in Richland. Washington. 1 

='-34
-
567 x 

According to discussions with Boeing personneL t\\O 5.000-gallon storage tanks brought 
up from the SRE were placed in Vault 2 of Building 4022 and used to store water. 
primarily rain \Vater. during RMHr Leach Field cleanup operations.'; 

• 1978 Contaminated Cracks. By the fall of 1978. three contaminated cracks remained at 
the RMHF Leach Field area. The cracks were 7. 12. and 19 feet in length at the surfi1ce. 
They averaged 1.5 inches \vide and were estimated to extend no more than I 0 feet into 
the bedrock. The average radioactivity in the exposed cracks was 300 pCiig. The three 
areas vvere coated with a bituminous mastic to seal out percolation water that might 
increase radioactive material penetration. The RMIIF Leach Field \Vas then backfilled 
with approximately 6 to 12 feet of clean fill and finished to a grade several feet lower 
than the original surface. The RMHF Leach Field area was graded to pass surfi1ce \vater 
to the west. 1111 1 1 

=' 

• 1980 Rockwell Final Radiological Inspection Plan. A 1980 Rockwell inspection plan 
hypothesizes on contamination in the RMHr Leach Field area. The RMIIF Leach Field 
was nestled into the side of a canyon that runs in a southwest direction from its head. with 
the southwestern section of the SRE in an area near the canyon head. The inspection plan 
postulates that windborne particles could have been picked up from the RMI-IF Leach 
Field surface during decontamination and been deposited in the canyon. primarily on the 

1 CarrolL .1. W. et al.. RMDF Leach Field Decontamination Final Report, ESC-DOE-I 3385. Rockwell International, 
September 15. 1982. pgs. 21. 23. 29. 39. 
c Stelle. A. M .. R.'V!DF Leach Field Mapping and Assessment o( Contamination, N704ER990006. Rockwell 
International. November 22. 1976. 
' Harris. J.M .• RMDF Leach Fidd Soil Remoml Detailed Working Plan. N704DWP990-022. Rockwell 
InternationaL Janua1y II. I 977. 
1 Bradbury, S.M .. Radiological SwTev Results - - Release to Unrestricted Usc, RivfDF Leach Field. SSFL. 
N704TI990042. Rockwell International, November 7. 1978. 
5 Rockwell InternationaL Radioactil·c Materials Di.1posal Facility Leach Field Emluation Report. ESG-DOE-
1 3365, February 23. 1982, pgs. 9-10. 
1
' Collins. J., Final Radiological Inspection ol the RMDF Leach Field fin· Release fiJr Unrestricted Usc. 
N704TP9900IO. Rockwell International. August 12, 1980, pgs. 9-12. 
77 Scope ol Work and Specifications for Earthli'ork _fin· EYcal'(ltion ol the RMDF Leaching Field. Santa Susana 
Facilitv. Ventura Countv. Calijim1ia. Construction Specification. 303-021-03. Rockwell International. April 17. 
1978. 
~ Internal Correspondence from Tuttle, R.J. to Those Listed. Rockwell InternationaL Rc: Status Rn·icw RMDF 
/"each Field, September 1978. October 4, 1978. 
q Correspondence from Chell. 1\1., 1\1\VH, to Waite, P., The Boeing Company. Rc: Questions for Paul Waite 
Regarding RHMF [1·icj Site Historv (Discussion took place \'ia email during March, 2009). March 16. 2009. 
1° Carroll • .J.W. et al., RMDF Leach Field Decontamination Final Report, ESC-DOE-I 3385. Rockwell International, 
September 15. 1982. p. 29. 
11 Rockwell InternationaL Radioactive Materials Disposal Facilitv Leach Field Em·ironmental Evaluation Report, 
ESC-DOE-13365. February 23. 1982. pgs. 8-10. 
lc Rockwell International, Radioactive Materials Di.1posal Facilitv Leach Field Evaluation Report. ESC-DOE-
13365, February 23, 1982, pgs. 9-10. 
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northwest canyon \\ails and at the head of the canyon. Subsequent rains could have 
washed the particles down the canyon. Further. windborne particles from the SRt: could 
have been deposited at the head of the leach field canyon and I ikewise washed dmm 
during rains. While the inspection plan states the likelihood of these events is remote. it 
notes there is a potential that contaminants could have been carried by rain runoff to 
natural pooling places along the course of the canyon and could concentrate in these 
areas. The plan also notes that there was another remote possibility of ground\\ater 
percolating through the RMI IF Leach Field and being carried to natural pooling places 
along the canyon. The inspection plan states the most likely place for contaminants to be 
present in traceable quantities would be in natural pooling pl;lccs in the canyon below the 
RMHF Leach Field. Surveys were to be conducted at the RMI IF Leach Field. along the 
canyon '' atercourse. and the high canyon area above the leach field. It is not clear if this 
plan proposed surveys other than those described below. 1 

• 1981 RMHF Leach Field Environmental Assessment. i\ draft environmu<tal 
assessment was prepared in January 1981 in consideration of releasing the RMHF Lea·..:h 
Field for release fix unrestricted usc. The RMHF Leach Field \\as an area of about one
quarter acre that was O\\ned by the Federal Government 01~ land leased\\ ith the option to 
buy from Rockwell International. Upon release of the leach field from Federal cor1trol. 
health and safety issues would be placed under the provisions ofCa!i1ixnia law. For this 
reason the area must be shown to be decontaminated to levels acceptable to the state of 
California tor an unlicensed area. The draft environmental assessment states that 
contamination of surface water from the leach field is not probable. Surface water 
samples taken at the site boundary during decontamination \\ ork showed less than 3.0 x 
I o·7 flCi/mL. The assessment also notes that the sandsto11c bedrock forms a virtually 
impermeable boundary to subterranean groundwater and the groundwater underlying the 
site is completely contained by geologic barriers and docs not migrate to groundwater in 
the surrounding valleys. As with other repLwt conclusions made by Rock\vcll or 
Rocketdyne, EPA does not necessarily agree \\ith the conclusions described in this 
report. Because the RMHF Leach Field was decontaminated to ncar background levels 
of radioactivity, the environmental assessment notes that atmospheric resuspension of 
soil from the leach field would not result in activity above the maximum permissible 
concentration allowed during continuous ( 168 hours/week) use for the general public in 
an unrestricted area allegedly per California Radiation Control Regulations effective at 
the time. The assessment also finds contamination of vegetation and \vildlife from the 
leach field unlikely as the amount of remaining activity is located approximately I 0 teet 
below the surface and has been immobilized. No discernable increase in surface dose 
rate, above that naturally occurring, will reportedly result for radioactivity remaining in 
the leach field. The average concentrations of Sr-90 and Cs-13 7 in surface samples taken 
across the leach field were 1.0 and 0.3 pCi!g, respectively? 

• 1982 Rocketdyne Release Request. The RMHF Leach Field was reportedly 
decontaminated to levels that would allow it to be released for unrestricted use in 1982, 

Collins, J., Final Radiological Inspection of the RMDF Leach Field for Release for Unrestricted Usc, 
N704TP9900 I 0, Rockwell International, August I 3, I 980, pgs. 22-26. 
2 Rockwell International, Drafi Radioactive Materials Di~posal Faci!itv Leach Field Em·ironmental Assessment, 
ESG-DOE-13342, January 198!. 
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and Rockwell requested such a release. 1 llowever. soil sampling events in 1988 and 
1989 proved this 1982 request as premature and inappropriate. 

• 1988 Rocketdyne Sampling. ;\ 1988 soil and shallow groundwater study included 
collection of six surface soil samples at the RMHF Leach Field. Gross alpha 
contamination ranged from 15.0 to 41.6 pCi/g. Ciross beta contamination ranged Jl·om 
59.0 to 4.970.0 pCi/g. An area of elevated activity was noted in the western portion of 
the leach field. 2 

• 1988 DOE Environmental Survey. A June 30. 1988. U.S. Department of Energy 
(DOE) status report states that the RMHF Leach Field was a potential source of 
groundwater contamination and because no groundwater monitoring had been performed 
in the area. the area had not been adequately characterized.3 

• 1989 Rockctdync Sampling. On May 17. 1989. a radiological inspection was conducted 
by the Radiation & Nuclear Safety Group of Rocketdyne around the RMHF Leach Field 
area. Soil samples were collected and boulders on the north slope of the leach field 
leading down to the ravine \\ere surveyed for beta radiation. Surveying was focused on 
likely locations where surface water runoff might cause particulates to collect. Sec 
Figure 2.14g. Fifteen soil samples were collected Jl·om six areas (RMDF-1 through 
RMDF-6). Soil samples found gross alpha levels ranging from 28.9 to 313.1 pCi/g and 
gross beta levels ranging from 26.0 to 2.121.0 pCi/g. 'fhe highest alpha and beta levels 
were detected in a sample taken at a 12-inch depth in a location identified as RMDF-6 
shown on Figure 2.14g. Four of the six sample areas measured high levels of beta 
radiation at the ground surface (688 ± 803.2 pCi/g) as compared to the limit for 
unrestricted use at the time. which was I 00 pCilg for beta. Alpha counts in these four 
sample areas ( 126.9 ± I 07.0 pCi/g) exceeded the limit for unrestricted use at the time. 
which was 50 pCi/g lor alpha. but Rocketdyne stated that the high alpha counts \Vere 
likely due to crosstalk between the alpha and beta channels in the detector electronics. 
which, despite manufacturer's specifications. had not been accounted for in analysis. 
Rocketdyne attributed the large standard deviation values in the data to spotty 
contamination. Notwithstanding the inherent problems in the data analysis. Rocketdyne 
stated that these results indicate ""slight radioactive contamination'' exists in the soil in an 
area measuring no more than 20 square feet north-northwest of the former RMHF Leach 
Field. According to Rocketdyne. this area was located on ""loose backfill." Additionally. 
one boulder at the bottom of the ravine was emitting beta radiation above Rockctdyne
stated background levels ( 15.000 cpm: 400,000 dpm/1 OOcm\ The greatest radiation 
levels were found at the ground-to-boulder boundary. The boulder was painted yellow on 
top tor easy identification by future surveyors:~ 

1 CarrolL J.W. et aL RA1DF Leach Field Decontamination Final Report. ESG-DOE-13385. Rockwell International. 
September 15, 1982, p. 57. 
2 Rockwell International Corporation, Rocketdyne Division. Radiological Characterization Plan. Santa Susana 
Field Laboratory, Area IV, A4CM-AN-0003, Rev. A, March 30, 1994, pgs. 4-1,4-4,4-11-4-12. 
3 Weiner, L.A. and Barisas, S., Status Report of the DOE Activities at the Santa Susana Field Laboratories Site 
Environmental Survey, U.S. Department of Energy, June 30, 1988, pgs. 3-4. 
4 Internal Correspondence from Chapman, J.A. to Tuttle. R.J., Rockwell International. Re: RMDF Leach Field: Soil 
Samples Collected in the General Vicinitv. May 17. 1989. May 24, 1989. 
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Radiological Use Authorizations: Sec Section 2.1 for Building 4021 radiological usc 
authorizations that might have implications for the RMHF Leach Field area. 

Former Radiological Burial or Disposal Locations: The June 2009 Resource Conservation 
and Recovery Act Facility Investigation (RFI) report depicts a large potential debris area north 
and east of the RMI-IF Leach Field. The potential debris area covers part of an access road 
extending north Jl·om the RMIIF Leach Field. The RFI report calls this area the Western 
Drainage Debris area and associates it with Building 4133: however. the accompanying 1igure 
places the debris area closer to the RM H F Leach Field. The debris noted as concrete. scrap 
metal. and empty drums may be associated \\ ith Building 4133. but the location depicted is 
nearer the RMHF Leach Field. 1 

Aerial Photographs: The RMHF Leach Field area is identi1icd in a 1959 aerial photograph as 
fill area. The area continues to be identified as a n11 area in the earl) 1960s. A drainage patlmay 
directed to the west is idcnti1ied north of the RMI-IF Leach Field in aerial photos fi·om 1959 to 
1978. A 1978 aerial photograph indicates the RMHF Leach Field area has been graded and the 
area west of the leach field is identified as an area of disturbed ground. An access road is 
identified from the not1h side of the RMIIF Leach field area. The road loops north from the 
RMHF Leach Field and then turns south to intersect \\ ith the Building 4133 area. A 1980 aerial 
photograph indicates the following features in the RMHF Leach Field area: possible stain. 
disturbed ground. light-toned material, probable waste disposal area. probable pit. and dark
toned material. In 1983, the RMHF Leach Field area is described as having a ground scar and by 
1988 the area appears revegetated. A 2005 aerial photograph indicates a large area of earth 
moving activity covering most of the area north of the RMi IF complex and including the RMHF 
Leach Field area? 

Radionuclides of Concern: Radionuclides of concern detected in the RMHF Leach Field 
include Cs-137, Sr-90. and Y -90.3

.1 Other radionuclides of concern likely associated with the 
RMHF Leach Field are those associated with Building 4021. primarily mixed fission products 
and fuels. 5 Radionuclides potentially present at the RMHF include: uranium fuel materials (U-
234. U-235. U-238). transuranic isotopes of plutonium (Pu-238. Pu-239. Pu-240. Pu-241. Pu-
242) and americium-241 (Am-241 ). fission products Cs-137. Sr-90. krypton-85 (Kr-85), and 
promethium-14 7 (Pm-14 7). thorium breeder material (Th-228. Th-232). and possible neutron 
activation products such as cobalt-60 (Co-60). europium isotopes ( Eu-152, Eu-154 ), hydrogen-3 
(H-3), iron-55 (Fe-55), nickel isotopes (Ni-59. Ni-63), managense-54 (Mn-54), potassium-40 (K-

1 MWH. Group 7 - Northern Portion of Area IV RCRA Facilitl' Investigation Report. Santa Susana Field 
Laboratory. Ventura Countv. California. Volume 1 - Text, Tables. and Figures, June 2009, pgs. 3-17-3-8. 
2 Kartman, A.S., Aerial Photographic Analysis ol Santa Susana Field Lahoraton' Area IV, Ventura Countv , 
Calilornia. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
3 Rockwell International, Radioactive Materials Disposal Facilitv Leach Field Environmental Evaluation Report, 
DOE-SF-3, February 23, 1982, p. 8. 
~ Collins, J., Final Radiological Inspection ol the RMDF Leach Field for Release for Unrestricted Usc, 
N704TP990010, Rockwell International, August 13, 1980, p.ll. 
5 The Boeing Company, Radioactive Materials Handling Facility Decontamination and Decommissionint; 
Engineering Evaluation/Cost A nalvsis, June 18, 2007, p. A-1. 
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40). and sodium-22 (Na-22).1.~.3 
-l All radionuclides of concern listed. \vith the exception of Fe-

55. Kr-85. Mn-54. and Na-22 (due to relatively short half-lives). are included in the EPA 
October 2010 Field Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary of 
radionuclides of concern. 

Dt·ainage Pathways: Surface water from the RMI-IF Leach Field followed one of t\\O drainage 
pathways either to the north or west. Both pathways eventually drained to a northwest concrete 
catch basin at Outtall 003.'J• 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
RMHF Leach Field area is Class I. due to its former use and the radiological contamination 
found in the RMIIF Leach Field. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reterence for the following recommendations. 

Extensive soil sampling is recommended in the RMHF Leach Field area. As discussed above. 
there were a couple of radiological incidents involving the RMHF Leach Field and evidence of 
radiological releases. Previous characterization studies for the RMHF Leach Field area were 
t<xused on delineating the extent of contamination to standards that were applicable at the time 
and not to the standard required by the December 2010 Administrative Order on Consent. 
Therefore. additional characterization is recommended for the RMHF Leach Field area. This 
includes the tollowing RMHF Leach Field areas and appurtenances: 

• Former RMHF Leach Field area. including former distribution box and p1p111g. 
Documented releases to the RMHF Leach Field may have left residual contamination in 
soils in the area. An aerial photograph from 1980 notes the RMHF Leach Field area 
contained a possible stain, a pit, disturbed ground. dark and light-toned material. and was 
a probable waste disposal area. Additionally. there are three known areas of bedrock 
contamination that have been sealed to prevent migration. Reevaluation of the RMHF 
Leach Field area can verity that migration from these areas is not occurring. 

1 The Boeing Company, Radioacti1•e Materials Handling Facilitv Decontamination ami Decommissioning 
Engineering Emluation/Cost Analvsis. June 18, 2007. pgs 7-8. 
c U.S. Department of Energy Environment, Safety and Health Office of Environmental Audit. Enl'ironmental Survcv 
Preliminary Report. DOE Activities at Santa Susana Field Laboratories, Ventura Califi;rnia. February 1989. p. 3-
11. 
1 MWH. Croup 7-Northem Portion of Area IV RCRA Facility lnl'e.\·tif{ation Report. Santa Susana Field Laboratorv. 
Ventura Countv. Califi;rnia, Volume I 1 RFI Site Reports. Appendix C Sewer Inspection Documentation Logs. 
June 2009, p. Figure G-1. 
~ Science Applications International Corporation, Final RCRA Facilitv Assessment Report jar Roc/ewell 
lntcmational Corporation, Rockwell Division, Santa Susana Field Laboratorv, Ventura Counrv. California. 
Technical Enforcement Support at Hazardous Waste Sites. TES 11. DCN: TZ4-R090I5-RN-M2I460, May 1994, p. 
7-14. 
5 Radiological Characteri::.ation Plan, Santa Susana Field Laborat01y. Area IV. A4CM-A N-0003, Re1·ision A .. 
Rockwell International Corporation Rocketdyne Division. March 30. 1994, p. 3-15. 
6 Stornnvater Pollution Prevention Plan for Santa Susana Field Laboratmy, Rel'ision 2, MWH, June 2006, Figure 
7A. 
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• Disturbed ground area west of the RMHF Leach Field identified m a 1978 aerial 
photograph. This area may be related to the remedial excavation. It should be examined 
to ensure no residual contamination exists. 

• Western drainage debris area located north and east of the RMHF Leach Field and 
depicted in the 2009 RFI report. The debris may be associated with Building 4133. but 
the debris area is located closer to the RMHF Leach Field. This debris area should be 
investigated further. 

• Access road identified in a 1978 aerial photograph that ran north of the RMIIF Leach 
Field and looped around to Building 4133. This road may have been used during 
remedial excavation and it has also been associated with the western drainage debris area. 
It should be examined to make sure residual contamination was not tracked or deposited 
along the access road. 

• Surface drainage patlm a) s north and west of the RMilF Leach Field. Residual 
radioactive contamination may be present in the RMHF Leach Field and any surface 
drainage pathv,ays would provide pathw::lys for migration of contamination. 

2.15 Building 4133 Area 

Site Description: The Building 4133 area comprises Building 4133 and the !Cnced area around 
it measuring approximately 87 feet by 71 feet. The Building 4133 area was located west of II 111 

Street in the middle of an approximately 6.600 square foot mostly asphalt lot. A portion of 
Building 4133 was initially constructed as Building 4 724, the Contaminated Sodium Cleaning 
Facility and used to support the Sodium Reactor Experiment (SRE). More int<xmation on 
Building 4724 can be found in HSA-6. When Building 4724 was closed. the upper pot1ion of the 
building was decontaminated and released for unrestricted use. This portion ofthc building \vas 
used for construction of Building 4133. In December 1977, Building 4133 was constructed at its 
current location. It has been identified as the Sodium Burn Facility on industrial pLuming maps. 
but also is collectively referred to as the Hazardous Waste Management Facility (HWMF) with 
Building 4029. discussed in HSA-5A. Unlike the Sodium Burn Pit. this facility treated sodium 
and other metals inside the building structurc. 123-~u 6 Figures 2.15a through 2.15n provide a 
recent photograph and the best available building-specific drawing(s) and photos that the 
research team could find. Plate I presents a summary of all identified features for this site. 

1 Sapcre Consulting, Inc. and The Boeing Company, Historical Site Assessment o( Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 - Area IV Site Summaries. May 2005, p. G-11. 
:McGinnis, E.R., Building 4133 Radiation Survey Report, RS-00015, The Boeing Company. January 14, 2004, p. 8. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992_ 
~ Knudsen, K.T., Sa(ety Analvsis Document Building 133 Hazardous Waste Management Facility. 133-ZR-0003, 
Rev. C. Energy Technology Engineering Center, June 28, 1991, Revised April I, I996, p. 5. 
5 The Boeing Company Closure Plan Hazardous Waste Management Facilitv. Buildings T029 and T 133, Santa 
Susana Field Laboratory. Ventura County. California, MWH, December 2003, p. 3-5. 
6 MWH, Group 7 - Northern Portion o( Area IV RCRA Facility Investigation Report. Santa Susana Field 
Laboratory, Ventura Countv. California, Volume II -- RFI Site Reports, June 2009, pg. 8.2-2. 
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Building Features: Building 4133 was constructed on a concrete slab and the entire Building 
4133 area is covered with asphalt or concrete and surrounded by an 8-inch berm. The portion of 
Building 4133 originally built as Building 4724 \vas a 21-foot long by I 0-feet wide steel 
structure with large doors at one end. When moved to its present location. this portion of the 
building. known as the treatment room. contained an enclosed burn room with a 6.25 square f(Jot 
burn pan heated on a natural gas fired hearth. An elevated steel lining. approximately 9 feet by 
14 feet. served as a drain pan and \vas located in the southern portion of the treatment room. It 
was connected to a steel-lined sump in the treatment room. The sump is approximately 16 
inches by 21 inches and 27 inches deep. A 4-inch diameter drain line within an 18-inch wide by 
23-inch high concrete containment trench connects the sump to a below-grade storage tank. A 
structure was added to the east of the original building that included a control room. otlices. and 
a restroom/shower (see Figure 2.15g). Building 4133 is now a 462 square-foot single-story 
structure with a galvanized steel roof and \\ails anchored to a concrete slab floor. 123 4 

:i.h.J 

The Building 4133 area consists of two concrete storage pads with a ramp separating the t\\ o 
pads. Each pad has its own runoff collection sump to avoid mixing incompatible \vastes fi·om 
the two pads. Pad I measures approximately 25 by 13 feet and was used to store acids. 
oxidizers. and other compatible wastes in drums. Pad 2 measures approximately 25 by 27 teet 
and was used to store alkaline hazardous wastes. The truck unloading area and the area 
surrounding these pads was unpaved soil.s ~ 

Building 4133 was designed for the treatment of non-radioactive alkali metals. including sodium. 
sodium-potassium alloy (NaK). and lithium. In preparation for treatment. solid components 
were size reduced to fit on the treatment burn pan. This operation was performed on the cement 
handling area south of the treatment room under a 15-foot by I 0-foot canopy. The handling area 
used a metal pan placed on the concrete as secondary containment and a hoist to transfer 
components to the treatment room. Scrap material and other components containing solid alkali 
metals were placed on the burn pan in the treatment chamber and heated for 3 or 4 hours to 
oxidize the metal. The metal oxides were removed from the air by a Peabody Variable Throat 
Venturi air scrubber and spray tower located outside and west of Building 4133 in an area 
benned with a 2-inch metal plate. Residual metal oxides were \vashed from components and 
from inside the treatment chamber using water. which converted the oxides into aqueous 
hydroxides. Rinse water from the treatment chamber and from the spray tower drained to either 

1 Energy Technology Engineering Center. Operation Plan: Hac.ardous Waste Management Facilitl". I 33-A N-000 I. 
March 3, 199 L p. 25. 
c Knudsen, K.T., Safety Analvsis Document- Building 133 Ha::ardous Waste Management Facilitv, 133-ZR-0003, 
Re1·. C. Energy Technology Engineering Center. June 28. 1991. Revised April I, 1996. p. 5. 
' Benjamin. S., Ha::ardous Waste Management Facilitv Program Management Plan, /33-A N-0003, Energy 
Technology Engineering Center. June 4, 1992. p. 3. 
4 Operation Plan, Hazardous Waste Management Facilitv. 133-A N-000 1. Energy Technology Engineering Center. 
March 3. 1991, p. 25. 
5 ABB Environmental Services, Inc .. Text Plan: Air Emission Source Texting ol the Thermal Treatment Facilitv. 
Building 133. Rocketdvne Santa Susana Field Laboratory. December I 0, 1990. 
6 QA2 EnvironmentaL Drafi Closure Plan for Ha::ardous Waste Management Facility, Santa Susana Field 
Laboratory, Area IV. Ventura County, California, January IS, 1999, p. II. 
7 The Boeing Company Closure Plan Hazardous Waste Management Facili(v, Buildings T029 and T/33, Santa 
Susana Field Laborat01y, Ventura Countv, Cali{ornia, MWH, December 2003, pgs. 3-5-3-9. 
8 DTSC Proposed Approval o{Rockwe/1 Rocketdvnc Closure Plan for Two Former Hazardous Waste Storage Areas 
at Rockwell. Santa Susana Field Laboratory, Fact Sheet, California Environmental Protection Agency Department 
of Toxic Substances Control, November 1995, pgs. 1-2. 
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a below grade neutralizing pit or storage tank (T-1) located outside l3ui !ding 4133 at the 
northwest corner of the building at different times during the facility"s operation. This liquid 
\\aste could also be pumped to an aboveground storage tank (T-3) at the northeast corner of the 
building ifthe below grade tank was full. 1 2

.3 

The process for treating liquid alkali wastes \\as similar to that of solids. except that the liquid 
\vould be transferred under pressurized argon gas to an aboveground tank (T -2) and then fed 
from the tank into the treatment chamhcr.4 

There is one below-grade tank (T-1) and four above-grade tanks (T-2. T-3, T-4A. T-48) at 
Building 4133. T-1, also known as the scrubber effluent catch tank. was used to capture \vastes 
(hydroxide solutions) produced during the treatment of alkali metal wastes. When the capacity 
of T-1 was reached. waste was transferred to the T-3. an above-grade tank for temporary storage 
until arrangements can be made for off-site disposal. T-1 \vas a rectangular tank approximately 5 
feet wide by II feet long by 6 feet deep. It had a capac it:; uf 1.318 gallons. T -I was installed in 
1988 within an 8-inch thick concrete secondary containment pit ceated with epoxy. It replaced a 
prior callstic vessel referred to as the .. sump pit"" in the lirc,t RCRA Part l3 permit for the H\VMF. 
The .. sump pit:· also rclerred to as the .. neutralizing pit"" and waste pit in drawings. \Vas 12 l~.::et 

long by 6 feet wide by 6 feet deep. It was lined \\ ith 4-inch thick concrete and \\as replaced 
because it did not have secondary containment. A temporary underground storage tank located 
north of the asphalt berm was used to store caustic wastes generated by the treatment process 
while T-1 was being installed. Figure 2.15m depicts thi:-. installation. T-1 was installed in the 
same location as the .. sump piC with the new secondar:; containrnent pit having double the 
concrete lining. The steel pipe tl·om the treatment room sump to T-1 was located in an 1.5-foot 
wide by 2-foot high epoxy-coated concrete trench. ' 1

' 
7 

A 1988 as-built drawing of a trench 
installation plan shows the trench connection between Building 4133 and the tank pit.8

·
9 

T -2. also known as the NaK tank. was used as a feed tank t1 supply \vaste NaK to the treatment 
pan for use in the oxidation process. The waste NaK \Vas transferred to T -2 and then to the 
treatment pan using an argon cover gas. T-2 was a stainless steel horizontal tank. 3 Jeet in 
diameter and 5 feet long. The tank was elevated nearly 2 feet above grade and sits on a 4-inch 

1 AB8 Environmental Services, Inc .. Text Plan: Air Emission Source 7£·xting of the Thermal Treatment Facilitr. 
Building 133. Rocketdvne Santa Susana Field Lahoratorv. December I 0, 1990. 
2 The Boeing Company Closure Plan Hazardous Waste Managcm,'lff Fadlitr. Buildings T029 and T1 33. Santa 
Susana Field Lahoratmy. Ventura Countv. California, MWH, December 2003, pgs. 1-5, 3-6-3-7, 3-12. 
' MWH, Group 7 Northern Portion of Area 1V RCRA Facilitr 1m·cstigation Report. Santa Susana Field 
Laborat01y. Ventura County, California. Volume 11 RF1 Site Reports, June 2009, pg. 8.2-2-2-3. 
4 The Boeing Company Closure Plan Hazardous Waste Management Facilitv. Buildings T029 and TJ33. Santa 
Susana Field Laboratory. Ventura Countv. Calif(Jrnia, MWH, December 2003, p. 3-7. 
5 Energy Technology Engineering Center. Operation Plan: Hazardous Waste Management Facilitv. 1 33-AN-0001, 
March 3, 1991, pgs. 61-65. 
6 The Boeing Company Closure Plan Hazardous Waste Management Facilitv. Buildings T029 and T1 33. Santa 
Susana Field Laboratory. Ventura County. California, MWH, December 2003, pgs. 3-9-3-12. 
7 MWH, Group 7 Northern Portion of Area IV RCRA Facilitv lm·estigation Report. Santa Susana Field 
Lahorat01y, Ventura Countv. California, Volume II- RFI Site Reports, June 2009, pg. 8.2-2. 
8 SSFL Area IV. Bldg 133, Trench Installation Plan. 303-133-S4, Rockwell International, November I, 1988. 
q Rockwell International Drawing, SSFL Area IV. Bldg. 133. Trench Installation Plan. M33-69239-SM I, November 
I, 1988. 
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thick concrete slab inside a 7-toot bv 4-foot bv 2-t()ot steel containment area. T-2 had a capacity 
of approximately 300 gallons.'~ - -

T-3, also knm' n as the waste storage tank. was used to store waste hydroxide solutions prior to 
offsite disposal. T-3 was batch loaded from T-1 when T-1 approached its capacity. A sump 
pump transferred the waste liquid from T-1 through an aboveground rubber hose to an opening at 
the top of T-3. Caustic waste from T-3 would then be removed by vacuum truck for ofTsite 
management at a permitted facility. T-3 was a 6.600-gallon vertical double-\valled polyethylene 
tank that sat in a 4-ineh thick asphalt slab. The inner tank was approximately I 0 feet in diameter 
and 9 feet high. The outer tank was approximately 12 feet in diameter and 8 feet high.u 

Tanks T-4A and T-4B. also known as rinse tanks. were small rinse tanks that were used to 
remove adherent hydroxides from metal components. T-4A was a 128-gallon stainless steel 
tank. It was approximately 2.5 feet in diameter and 3 feet high. T-4B was a 71-gallon stainless 
steel tank. It was approximately 2.5 feet in diameter and 2.5 feet high. T-4/\ and T-4£3 rested on 
a 4-inch thick asphalt base and arc contained in a 7-f()ot by 5-foot by 2-foot steel containment 

-; 
area. 

In 1989. a lithium hydride disposal facility was added to the sodium burn facility and was 
operated under the existing hazardous waste 1~1cility permit (No. CAD-000-629-972). The 
lithium hydride facility comprised a 500-gallon. stainless-steel reaction tank (also known as T-
3): tank hoppers for adding batch quantities of lithium hydride; a stainless-steel catch pan sized 
to contain all of the reaction water: and a large vent line connecting tl·om the reaction vessel to 
the facility exhaust stack tor exhausting the hydrogen gas produced during disposal. Caustic 
solutions formed during the disposal reactions were pumped to a holdup tank used during sodium 
d. I (J 1sposa. 

Substances that may be contained in the scrap materials to be treated In the facility include: 
sodium. lithium, potassium. NaK. and lithium hydride. 7 

Building 4133 is connected to the sanitary sewer system. Storm drainage was directed around 
the facility.s There is a 2-inch below-grade water pipeline that services Building 4133 and tics 
into a I 0-inch water main southeast of the fenced enclosure. and enters the building from the 

1 Energy Technology Engineering Center. Operation Plan: Hazardous Waste Management Facilitv. 133-AN-0001. 
March 3, 1991. pgs. 66-68. 
c MWH, The Boeing Company Closure Plan Hazardous Waste Management Faci!itr. Buildings T029 and Tl33. 
Santa Susana Field Lahoratorv. Ventura Countv. California, December 2003. pgs. 3-10 3-11. 
1 Energy Technology Engineering Center. Operation Plan: Hazardous Waste Management Facility. 1 33-A N-0001. 
March 3. 1991. pgs. 68-71. 
4 The Boeing Company Closure Plan Hazardous Waste Management Faci!itv, Buildings T029 and T1 33, Santa 
Susana Field Lahoratory, Vcntllra Countv. California. MWH. December 2003, p. 3-11. 
; Energy Technology Engineering Center, Operation Plan: Hazardous Waste Management Facility. 133-AN-0001. 
March 3. 1991. pgs. 71-75. 
'' Johnson, R .. Safe tv Analvsis Report for Lithium Hvdride Di~posal Facilitv B 133. 1 33-ZROOO 1. Energy 
Technology Engineering Center, March 2, 1989, p. 3. 
7 ABB Environmental Services, Inc., Text Plan: Air Emission Source Texting of the 77JCnnal Treatment Facility, 
Building 133, Rocket dyne Santa Susana Field Laboratory, December I 0. 1990. 
8 Energy Technology Engineering Center, Operation Plan: Hazardous Waste Management Facility, 1 33-AN-0001, 
March 3, 1991. p. 25. 
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cast. 1 Two sumps are located in the Building 4133 area for rainwater collection. One is located 
in the northeast corner and the other is located in the northwest corner of the Building 4133 
area. 

Former Use(s): According to a 1994 Resource Conservation and Recovery Act (RCRA) 
Facility Assessment Report. in the 1960s and 1970s. the Building 4133 area \\as used as a drum 
and equipment storage area.' The June 2009 RCRA Facility Investigation (RTf) report states 
that the Building 4133 area \vas unpaved during this time. The RFI report also notes that prior to 
1978 the Building 4133 area \\as used for parking and equipment/drum storage in support ofthc 
Sodium Reactor Experiment opcrations . .J 

The HWMF began operation in 1978 as a drum storage yard and was a fully permitted in 1983 as 
a RCRA hazardous \vaste treatment and storage facility for non-radiological chemical wastes 
generated onsite. The RCRA operating permit was renewed in 1988 and 1993. Due to funding 
limitations. the facility was operated only intermittently. Operations under the RCRA permit 
included the treatment of sodium. sodium-potassium. or lithium waste and contaminated 
equipment at Building 4133. The IIWMF also held a Ventura County Air Pollution Control 
District Permit to Operate No. 0271. which regulated the operation of the air scrubber at 
Building 4133. In 1997. the HWMF was deactivated and all operations ceased. Remaining 
hazardous waste was removed. In 1998. the facility entered regulatory closure. In 2007, the 
HWMF Closure Plan \vas implemented after approval by the California Department of Toxic 
Substances Control (DTSC) '.<d.X 

Status reports for 1993 indicate that while operating as the HWMF. Building 4133 received pipes 
and tubes that were radioactively contaminated above background levels. Standard operating 
procedure at Building 4133 dictated that if an object with sealed. inaccessible. internal surfaces 
was to be cut open at Building 4133. then a radiation survey overcheck was to be performed 
during and after cutting operations. Any material found to have radioactive contamination was 
transferred to the Radioactive Material Handling Facility (RMHF). One status report also notes 

1 Energy Technology Engineering Center. Operation Plan: Ha::ardous Waste Management Facilit1·. I 33-A N-0001, 
February 12. 1998, p.30. 
c QA2 Environmental. Draji Closure Plan for 1/a::ardous Waste Management Facility, Santa Susana Field 
Lahoratorv, Area JV, Ventura CowifV. California, January 18, 1999, p. II. 
3 

Science Applications International Corporation, Final RCRA Facilitv Assessment (RFA) Report for Rockwell 
international Corporation. Rocketdvnc Division. Santa Susana Field Lahoratorv. Ventura County, Calif(Jmia. May 
1994. p. 7-3. 
4 MWH, Group 7 - Northern Portion ol Area JV RCRA Facility h11·estigation Report. Santa Susana Field 
Lahoratorv. Ventura County. California. Volume 1 Text, Tables. and Figures, June 2009, p.3-4, Table ES-2. 
5 MWH, Group 7 Northern Portion of' Area JV RCRA Facilitv fnl'estigation Report. Santa Susana Field 
Laboratory. Ventura County. Calif'ornia. Volume 1 Text, Tables, and Figures. June 2009, pgs.3-4--3-6. 
6 The Boeing Company Closure Plan Ha::ardous Waste Management Facility, Buildings T029 and Tl33. Santa 
Susana Field Laboratory, Ventura Coun(v. California, MWH, December 2003, pgs. 1-4-1-6. 
7 Energy Technology Engineering Center. Operation Plan: Ha::ardous Waste Management Facility, 133-AN-000 1, 
December 17, 1992, p. 135. 
8 U.S. Department of Energy, Hazardous Waste Management Facility, Energy Technology Engineering Center 
(ETEC) Website, http://www.etec.energy.gov/History/Sodium/HWMF.html, accessed November I, 2010, p.l. 
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that after checking the pi I of standing rain water in the yard area. the rain \\ater was pumped 
down the control room shmver drain. 1 2 

!\ 1993 Rockwell letter states that water used to \\ash buried objects from the Building 4886 
Sodium Disposal Facility at Building 4133 was found to contain low concentrations (less than I 0 
pCi/L) ofcesium-137 (Cs-137). The water was captured for disposition and the letter discusses 
taking the contaminated\\ ater to the RMIIF for evaporation. While the letter does not indicate a 
release to the environment. it suggests a potential means of radioactive contamination at Building 
4133.3 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the Santa Susana Field Laboratory. One remembered Building 4133. Excerpts 
Jl·om this interview are included below. 

/\s manager of Atomic International's Engineering Department tor System and Test. Interviewee 
l 0 I managed Buildings 4133. 4005, 4006. and 4023. as well as some inactive buildings. The 
following excerpts were pulled Ji·om the interview. 

''During the time !managed Building 133 it was used roughly he/ween 19R6 and 
/9R9 as a Sodium Disposal Facility, which H·as a licensedfacility, used to hum 

of/sodium metal.fi'mn parts. 

771e product gas was passed through a water scruhher and the liquid was 
collected in a tank onsite. 

A hazardous waste contractor hauled the liquid waste off site. This building 
replaced activities at the sodium burn pit as a controlled way of cleaning sodium. 
I had no experience with the sodium burn pit. 

Logs would have heen kept in Building 133, including hours operating, materials 
processed, etc. 171e environmental group would prohahly have those. I kept no 
logs or documentation from mv time there aside fi·OJn some tech papers and 
component photographs. I believe most of the documentation fi·mn my group 
(Test Procedures, Test Reports, etc.) ended up at Iron Mountain. " 4 

Radiological Incident Reports: No radiological incident reports were found, but numerous 
sodium hydroxide spills have been documented as well as sodium metaL mercury, and oil spills.5 

Refer to the June 2009 Group 7 · Northern Portion of Area IV RCRA Facility Investigation 
Report, Santa Susana Field Laborat01y, Ventura County, California by MWH Americans, Inc. 
for a listing of these incidents. 

1 81133 Status Report, Unknown Author, March 15, 1993 through October 29, 1993, HDMSe00381574 ·· HDMSE 
00381640. 
2 Soucy, R.C., ETEC Waste Verification P/anfor the Hazardous Waste Management Faci/itv (HWMF). GEN-AN-
0041, Energy Technology Engineering Center, November 29, 1993, p. 5. 
1 Internal Correspondence from Tuttle, R.J. to Rutherford, P.D .. Rockwell International, Re: Disposal o(Potentiallv 
Contaminated Wash Water at Tl33, June 3, 1993. 
4 Interview No. 101 conducted by DOE in 2010. 
5 Review of Radiological Incident Database, 20 I 0. 
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Current Use: In December 2006. the DTSC approved the RCRA Closure Plan for the HWMF. 1 

In 2007. the NaK tank at Building 4133 was disassembled as part of the initial phase of 
implementing the HWMF Closure Plan.c Building 4133 is still standing. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 

• 1977 Rockwell Smear Surveys. On July 13. 1977. a smear survey of Building 4724 \\as 
conducted covering the concrete lloor and walls of the building. An instrument survey of 
the floor indicated radiation levels to 0.4 millirads per hour (mrad/hr) beta-gamma. 
Smear samples found six areas \\ ith removable contamination above action levels. 
Decontamination was performed on the walls to bring them under Rockwell-stated 
a,·ceptable limits of 20 disintegrations per minute per I 00 square centimeters (dpm/1 00 
em c) alpha and I 00 dpmll 00 cm2 beta.' 

• 1977 Rockwell Smear Survey. On December I. I 977. a smear survey of' the inside and 
outside surfaces of Buildinl( 4133 was conducted. Contamination levels were less than 
50 dpm/1 00 cmc beta. belm~ the Rockwell-stated 100 dpm/1 00 cm2 limit.~ 

• 1977 Rockwell Radiological Suncy. On December 19. 1977. Building 4742 was cut 
m-vay from its tcmndation and resurve) ed f()r radiological contamination. Areas were 
f()LI!1d above action limits. These areas were cut <may f'rom the building and the \valls 
were resurveyed and found to be within the acceptable limits of 20 dpm/1 00 cm2 alpha 
and 1 00 dpm/ 1 00 cm2 beta. Bu i ldit:g 4 724 was released for unrestricted use and 
relocated to the Building 4133 area few use as a sodium burn facility. 5 

• 1988 Rocketdyne Radiological Survey. In 1988. a radiological survey of Area IV was 
conducted by Rocketdyne. Durir.g this survey. four soil samples were taken north of 
Building 4133. including one sample from a tank excavation dirt pile. and two soil 
samples were taken in a pipe trench west of Building 4133. Sample results ranged thm1 
7.4 to 36.8 picocurics per gram (pCi/g) gross alpha and 32.6 to 51.6 pCi/g gross beta. 
which. according to Rockctdync. may be within the range of normal variability for the 
area.6 

• 1988 Rockwell SRE to RMHF Field Survey. An area between the RMHF complex and 
Building 4133 has been identified as an interim storage yard and as the SRE-to-RMHF 
field. According to a 1988 Rockwell radiological survey report. construction material 

1 U.S. Department of Energy, Ha::ardous Waste Management Facilitv. Energy Technology Engineering Center 
( ETEC) Website, http://www.etec.energy.gov/History/Sodium/I-I WMF .html, accessed November I, 20 I 0, p.l. 
2 

MWH, Group 7 Northern Portion of" Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboratory, Ventura County. Calij(Jrnia. June 2009, p. 3-12. 
3 Internal Correspondence from Begley, F.E., to R.J. Tuttle. Rockwell International, Rc: Unconditional Release of" 
Building T724for Unrestricted Use, January 18, 1978. 
4 Internal Correspondence from Begley, F.E., to R.J. Tuttle, Rockwell International, Rc: Unconditional Release of 
Building T724 for Unrestricted Use, January 18, 1978. 
5 Internal Correspondence from Begley, F.E .. to R.J. Tuttle, Rockwell International, Re: Unconditional Release of 
Building T724for Unrestricted Use, January 18, 1978. 
6 Rockwell International Corporation, Roeketdyne Division, Radiological Characterization Plan. Santa Susana 
Field Laboratory, A rca IV. A 4CM-AN-0003. Rev. A, March 30, 1994, pgs. 4-1, 4-4, 4-11-4-12. 
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and trash from the SRE were stored in this area in the 1970s. this includes the possibility 
of radioactive material storage barrels. The ''estern boundary of this area drops off about 
25 feet into the RMHF Leach Field and the eastern boundary is ncar Building 4133. No 
radioactive contamination incidents are known to have occurred in this field and in 1988 
it was clean of debris. The field was surveyed for mixed fission products by measuring 
ambient gamma exposure rates I meter above the ground survey surface. Fifty-five 
gamma exposure rate measurements were taken in the field. Soil samples were required 
by the site survey plan only if gamma exposure measurements indicated the possibility of 
contamination. The mean exposure rate for the field \\as 20.7 microroentgen per hour 
(FR/h). Background was initially calculated by Rockwell to be 15.3 ~tR/h. which meant 
that the survey results were above the Nuclear Regulatory Commission guideline of 5 
~tR/h above background. Upon examining the statistical calculations and the exposure 
rates at the RMHF fence line more closely, the area was determined by Rockwell to have 
higher ambient background levels than other areas in the survey. The authors concluded 
that skyshinc and direct radiation fi·otn the RMllF afTected measurements and the 
background levels in this area were likely close to 20 FR/h. Therefore. according to 
Rockwell. exposure rates did not indicate the need for soil sampling in the SRE to RMHF 
Field and the authors concluded that the field '"as uncontaminated.

1 

• 1999 Rockctdyne Radiological Survey. In the fall of 1999. Rockctdyne performed a 
radiation survey for the Building 4133 area at the request of the DTSC. DTSC had 
concerns over possible radiological contamination at the building. despite it not being a 
radiological facility. The survey included surface scans and smears for total alpha and 
beta contamination of the building structure and equipment. Surveyed areas included 
floors. ceilings. walls. pumps, pipes, and tanks. The highest total alpha and beta surface 
contamination were measured at 36 dpm/ I 00 cm2 and I ,292 dpm/1 00cm2

• respectively. 
The highest removable alpha and beta surface contamination was measured at 6 dpm/1 00 
cm2 and 24 dpm/100 cm2

• respectively. Ofthe 304 surface contamination measurements 
taken, 302 were at or below the minimum datable activity ( M DA) of the instrumentation 
and all 304 were below the U.S. Department of Energy (DOE) surface contamination 
release criteria (see the table below). A gamma scan was performed inside the fenced 
area of the site. The highest observed net ambient gamma reading was 2.9 FR/h. which, 
according to Rocketdyne. is below the action level of 5 FR/h and within the typical range 
of natural background variability. Three soil and three asphalt surface samples were also 
collected inside the fenced area. One sample was found to have 0.1 pCi/g of Cs-13 7. 
typical of local background (0.2 pCi/g) according to Rocketdyne. and the others did not 
meet the MDA level of 0.03 pCi/g. Results tor this survey were below 1999 release 
limits.2 

1 Chapman. J.A. et al., Radiological Survey ofthe T513 Parking Lot; Old RIA Laundry Area; Plot 333; and Areas 
Between the SRE to RMDF, and KEWB to RMDF, GEN-ZR-0009, Rockwell International, August 26, 1988, pgs. 
20, 54, 69, 77. 
c McGinnis, E.R., Building 4133 Radiation Survey Report, RS-000 15, The Boeing Company, January I 4, 2004. 
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Surface Contamination Guidelines from DOE Order 5400.5 (1990) and 
NRC Regulatory Guide 1.86 (1974) 

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radio nuclides Average Maximum Removable 

Transuranics, Ra-226, Ra-228. Th-230. 100 300 20 
Th-228. Pa-231. Ac-227. 1-125. and 1-129 

I 
Th-NaturaL Th-232. Sr-90. LOO(J 

·---

Ra<22J, Ra- _).()()() 200 
224. lJ-232. 1-126,1-13 I. and 1-133 

-~ 

lJ-NaturaL lJ-235. lJ-238. and associated .'i.OOOa ' 15.000a I .OUuu 
decay products 

--
Beta-gamma emitters (radionuclides with s.ooop-y I .'i.OOOfl-y IJJOOf\-y 
decay modes other than alpha emission or 
spontaneous fission) except Sr-90 and 

± others noted above 
---

External Gamma Radiation --
The average level of gamma radiation inside a building or liabitabie structure on a site that h~h no 
radiological restriction on its use shall not exceed the backL!n>t:n:J level by more than 20 flR h. 
Sourl'C lJ S 1\.tomJc l·ncrg: (onunJs~Jon (110\\ NR() R~....·:;.ulatory (,Lnd~.._· 1 ~(,_ l•:nlllnatilPl o! ()reraun~ I.ICClht'\ 

l(>r Nudcar Reactor,_ June 1974. p I Xh-' 
ll S UepartmL'nt o!'l·nerg: ()rder 5400 5. RaJJatJon ProtectHJn of the Public ~:nd t~lt' hl' l!l'J~nll'llL 
Fl'imrarv ~- I 990. p IV-6 

• 1999 ORISE Verification Survey. On October 28. 1999. the Oak Ridge Institute for 
Science and Education (ORISE) conducted an indq~cndcnl verification survey of 
Building 4133. The survey included document revinvs. surface scans, surface activity 
measurements, exposure rate measurements, and soi: sampling. Interior building surveys 
found total beta surface activity levels ranging from -900 to 2.300 dpm/ I 00 cm2

. 

Removable surface activity levels ranged fi·om 0 to 3 dpmi I 00 cm2 for alpha and ··-4" to 
6 dpm/1 00 cm2 for beta. Exposure rates ranged from 7 to 9 11R/h. Exterior building 
surveys found total beta surface activity levels rangit~g from "-440" to 770 dpm/1 00 cm2

. 

Removable surface activity levels ranged from 0 to I dpm/1 00 cm2 for alpha and fl·om -2 
to 6 dpm/200 cm2 for beta. Exposure rates ranged fi·om 15 to 17 ~tR/h with a background 
of 14 ~tR/h. According to the ORISE report all total and removable surface activity 
levels and exposure rate guidelines met the DOE average and maximum guidelines for 
release for unrestricted use (see table above). Soil sample results and guidelines for the 
Santa Susana Field Laboratory are presented in the table below. All soil samples results 
were less than DOE guideline levels. ORISE verified Rockctdyne's conclusion that 
Building 4133 satisfied the DOE criteria for release for unrestricted use effective at that 
time. 1 

• 1999 California DHS Limited Confirmation Survey. On October 28. 1999, the 
California Department of Health Services (DHS), Radiologic Health Branch (RI-IB) 
conducted a limited confirmatory survey of Building 4133. The survey consisted of 
exposure rate surveys, gamma scans, and one soil sample. No elevated areas were 
founding during the survey in the Building 4133 structure and associated pits and catch 
tank. All measurements were similar to background radiation levels, as stated in the 

1 Morton, J.R., Verification Survev of Building 4133. Santa Susana Field Laboratory. The Boeing Company. 
Ventura County, California, ORJSE 00-0577, April 2000. 
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survey report. One soil sample \\as collected down gradient of the site to determine if 
any soil had been impacted by surface runoff. The soil concentrations reported were also 
similar to background samples collected at various times prior to this survey. The 
California DIIS. RIIB concluded that after reviewing survey data from The Boeing 
Company. ORISE. and its own eflorts. that there were no elevated areas of radioactivity 
inside or outside the tence perimeter. no surface contamination of the structures within 
the area. and no soi I contamination down gradient of the site. 1 

• 2002 Boeing Supplemental Area IV Survey. In August 2002. concerns over the 1988 
and 1994 Area IV radiological characterization surveys led to a reexamination of certain 
areas. The 2002 survey used the same grid system previously established. Grid blocks 
S 19 and T 19 covered the Building 4133 area. Twenty soil samples were taken in the two 
grid blocks. Samples in grid block T 19 indicated some evidence of potential Cs-137 
contamination. ranging fi·om bel(m detection limits to 0.8 pCi/g. Samples from grid 
block S 19 showed evidence of Cs-137 contamination. ranging tl·om below detection 
limits to 4.9 pCilg. According to Boeing. all samples were below the cleanup standard of 
9.2 pCi/g at that time. and. therefore. required no remediation.2 

• 2003 Boeing Soil Sampling. In June 2003. additional sampling was conducted in grid 
blocks S 19 and T 19. A sample taken northwest of Building 4133 was discovered to have 
15.1 pCi/g of Cs-13 7 and 1.2 pCi/g of Sr-90. The sitewide release I imits for these 
isotopes are 9.2 pCi/g and 36 pCi/g. respectively. Weed abatement was perfixmed and a 
walk-about gamma scan survey of the area was conducted. Based on detectable elevated 
exposure levels (1,000 to 3.200 net counts per minute. 4.7 to 14.9 flR/h) an area 
approximately 15 feet by 15 feet was marked for remediation. One foot of soil was 
excavated and packaged for radioactive disposal. A post-remedial sample and gamma 
spectroscopy indicated no man-made isotopes were present. The 2003 memo describing 
this remediation notes that in the future contractors should be brought in to do a larger 
weed abatement to facilitate more extensive surveys and sampling to determine if a hot 
spot is an isolated case.3 

• 2007 Release to Unrestricted Use. On March 13. 2007. the California DHS. RI-IB 
issued a letter to Boeing finding Building 4133 suitable for release for unrestricted use.4 

Radiological Use Authorizations: None found. 

1 Lupo, R.K., ConfirmatOJy Surl'ey, Building 4133 Hazardous Material Treatment Facility (HMTF). Santa Susana 
Field Laboratory, Boeing Rocketdvne, Ventura Countv. California. California Department of Health Services. 
Radiologic Health Branch. October 28, 1999. 
2 Boeing, Site Enl'ironmental Reportfor Calendar Year 2002, DOE Operations at The Boeing Company Rocketdvne 
Propulsion & Power, RD02-148-0l, September 2003. 
1 Internal Correspondence from McGinnis, E.R. to Sujata, B.D .. The Boeing Company, Re: Grid SJ9/T/9 Interim 
Soil Remediation, November 19, 2003. 
4 Correspondence from Butner, G., California Department of Health Services. Radiologic Health Branch to 
Rutherford. P., The Boeing Company, Re: Building 4133, Area IV. Santa Susana Field Laboratory, March 13, 2007. 
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Former Radiological Burial or Disposal Location: During a 2005 site inspection. a debris 
area was noted at the bottom ofthe hillside of Building 4133. The observed debris consisted of 
55-gallon drums and smaller containers that \vere rusted. empty. and had no labels. 1 

A 2008 waste debris survey identified I 0 debris areas in the vicinity of Building 4133. All of the 
debris areas were less than I 00 square feet in size. Debris included concrete. asphalt. polyvinyl 
chlol'fde pipe. broken glass. two empty 55-gallon drums. one empty 12-ounce can. one empty 30-
ounce can. one empty !-gallon paint can. one empty 2-gallon steel bucket. two empty 2.5-gallon 
cans with \\ire handles (possibly paint cans). one empty 2-gallnn galvanized steel bucket. one 
water-filled 250-millilter glass bottle. one 0.5-gal!on rectangular metal container. one 12-inch 
long by 6-inch diameter metal container possibl) lilled '' ith concrete. grey crumbling substance 
(possibly grout). scrap and sheet metal. clay pipe. stainless steel ubing. cylindrical equipment air 
filter. 2 

;\ June 2009 RFl report depicts a large potential debris area '"est of Building 4133. The RFI 
report calls this area the \Vestern Drainage Debris area and a',-;ociates it with Building 4133: 
however. the accompanying figure places the debris area closer to the RMHF Leach Field. The 
debris noted as concrete. scrap metal. and empty drums is ass,'ci::tted with Building 4133 and 
looks to be a composite of debris area-. noted in the 2008 survey described above. 3 

Aerial Photographs: Building 4133 is first identified on a 1978 aerial photograph. The 
building is located in an area that was identified as fill area 5 (FA-5) by the U.S. Environmental 
Protection Agency's (EPA's) aerial photographic analysis in aerial photographs dating back to 
approximately 1960 plus or minus a year. Light-toned material \\as seen at the fill area from 
1959 through approximately 1960 plus or minus a year. Around 1960 plus or minus a year. the 
fill area was configured into an upper section and a lower section. By 1965 deposition of fill 
material appeared to cease and no activity \Vas noted until building construction in 1978. An 
open storage (OS) area is noted to the east of Building 4133. Two access roads connect to the 
general Building 4133 area from the north. One access rt•ad runs north and the other runs 
northwest bd(we turning south. The roads are visible from 1978 to 2005. but it is not clear if 
they were used during the entire time, particularly with regard to the northwest access road. In 
1980, Building 4133 is surrounded by an OS area. An aboveground pipeline is noted south of 
Building 4133. The pipeline is present from 1980 to 2005. Also in 1980, a long, narrow strip of 
cleared area is noted in north of Building 4133. In 1983. the OS area surrounding Building 4 I 33 
is identified as OS-14 by the EPA ·s aerial photographic analysis and contains a possible stain. In 
1988, Building 4133 is identified as part of a processing area, PA-6 by the EPA's aerial 
photographic analysis. PA-6 contains a probable pipeline. possible stains, medium-toned 
mounded material. a revetment and OS-14. In 1995. PA-6 contains Building 4133, storage 

1 MWH, RCRA Facility Investigation Work Plan Addendum Amendment, Radioactive Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory, Ventura County, California, March 2008, 
p. 2-4. 
~ 

~ MWH, Group 7 Northern Portion of Area IV RCRA Facility !m·estigation Report. Santa Susana Field 
Laboratory, Ventura Countv, California, Appendix F: Group 7 2008 Waste Debris Survey Results, June 2009. 
' MWH, Group 7 - Northern Portion of Area IV RCRA Facilitv lm·esti?,ation Report, Santa Susana Field 
Laboratory, Ventura Countv, California, Volume I Text, Tables, and Figures, June 2009, pgs. 3-17-3-8. 
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tanks. an overhead pipeline. dark-toned material. and stains. In 2005. PA-6 contains Building 
4133 and a vertical tank in the north east corner of the area. 1 

Radionuclides of Concern: Although Building 4133 \\as considered a non-radiological site. 
low levels of Cs-13 7 were discovered here. Radiological surveys were conducted at the building 
area because of inadvertent radiological contamination of the facility (Building 4029) that 
provided the residual sodium for treatment in Building 4133.-' 

Drainage Pathways: According to a 2009 RFI report. a 4-inch polyvinyl chloride drain pipe 
conveyed treated waste solutions fl·om the Building 4133 neutralizing pit to an asphalt-lined 
drainage ditch 300 feet cast of the building. The drainage ditch directed surface water flow to a 
concrete-lined ditch that discharged into the southeastern portion of the SRE Pond. v\hcrc surface 
water \\as pumped and discharged to an asphalt-lined drainage in the southern portion ofthe Old 
Conservation Yard site. The neutralizing pit drain pipe at Building 4133 was permanently 
plugged in 1986 after an expandable plug failure at the pit led to the release of approximately 
1.000 gallons of sodium hydroxide solution to the SRE Pond.3 

Surface water in the benncd asphalt areas surrounding Building 4133 !lows to the notihcast and 
northwest corners of the area where it is captured by two 1.5 foot by I .5 foot by 2.5 foot deep 
below grade sumps at each corner of the Building 4133 area. The sumps are collection features 
and do not drain to any other location. Surface water collected in these sumps has been and 
continued to be pumped out.-+ 

A 40-foot underground drain pipe is located at the northeast part of the Building 4133 bcrmcd 
area. It terminates at an asphalt-paved flood control culvert downslope and east of Building 
4133. The culvert is approximately 300 feet long and 4 feet wide. Its main purpose was to direct 
stormwater from Building 4041.5 Surface water runoff at Building 4133 generally flows to the 
north and west to an east-west trending drainage north of the RMHF .6 This pathway eventually 
drains to a concrete catch basin at Outfall 003.H 

1 Kartman, A.S .. Aerial Photo~raphic Analv.~is of' Santa Susana Field Laborator\' Area IV. Ventura Coulltl' . 
Calif'omia. Volume I & 2, U.S. Environmental Protection Agency, Office of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
c Morton, L Drafi l'erification Sun·e1· of' Building 4059 (Phase I). Building 4133. and the I7'" Street Draina~e 
Area, Santa Susana Field Laborat01y, The Boein~ Companv. Ventura Coun(v. CalijiJI'nia, Oak Ridge Institute for 
Science and Education, February 2000, pgs 2-3. 
3 

MWH, Group 7 Northem Portion of' Area IV RCRA Facilitv lm·cstigatiun Report. Santa Susana Field 
Laborat01y. Ventura Countv, California. June 2009, p. 2-6. 
4 

MWH, Group 7 Northern Portion of' Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboratorv. Ventura Countv, Calijim1ia, June 2009. p. 2-5. 
5 The Boeing Companv Closure Plan Hazardous Waste A1ana~cment Facility, Buildin~s T029 and T/33. Santa 
Susana Field Laborato1y, Ventura Countv. California, MWH, December 2003, pgs. 3-14, 9-8. Figure 31. 
6 MWH. Group 7 - Northern Portion of' Area IV RCRA Facilitv fnvesti~ation Report. Santa Susana Field 
Laboratorv. Ventura County, Calif'ornia, Volume I · Text. Tables. and Figures, June 2009. p. 2-6, Figure 2-7B. 
7 Radiolo~ical Characterization Plan. Santa Susana Field Laboratory. Area IV, A4CM-A N-0003, Revision A., 
Rockwell International Corporation Rocketdyne Division, March 30, 1994, p. 3-15. 
8 Stormwater Pollution Prevention Plan for Santa Susana Field Labora{()ly, Revision 2, MWH, June 2006, Figure 
7A and 7E. 
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Radiological Contamination Potential: The preliminary MARSSI M classi II cation for the 
Building 4133 area is Class I. due to the possibility of cutting of radioactive contaminated pipes 
and tubes. and proximity to other radiological facilities. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Additional soil sampling is recommended in the Building 4133 area. As discussed above. even 
though Building 4133 was not considered a radiological facility. it did on occasion receive 
radioactively contaminated pipes and tubes. Standard operating procedures required a radiation 
check of sealed objects. Additionally. characterization was not conducted to the standard 
required by the December 20 I 0 Administrative Order on Consent. Therefore. additional 
characterization is recommended for the Building 4133 area. This includes the following 
Building 4133 areas and appurtenances: 

• Under the Building '-i 133 treatment room sump and drain line. Although Building 4133 
should not have treated any rae ioact ive waste and previous investigations did not detect 
contamination. these areas should be surveyed to confirm the absence of any residual 
contamination. 

• Under the below-grade t.mk (T-1 ). containment pit. piping and trench pit connecting T-1 
to Building 4133. T-1 w~~s inst~.llled in the former location of a sump pit and although 
Building 4133 was not designed to treat radioactive \vaste, sump areas may have 
collected potential radioactive contamination from surface drainage. If radioactive 
materials \\ere included in surface runoff, residual cont2mination may exist in these 
below-grade features. 

• Temporary underground storage tank located north of the Building 4133 asphalt berm 
used to store caustic wastes generated by the treatment process while T -1 \vas being 
installed. Although Building 4133 \Vas not designed to treat radioactive waste. sump 
areas may have collected potential radioactive contamination from surface drainage. If 
radioactive materials were included in surface runoff, residual contamination may exist in 
these below-grade features. 

• Cement handling area south of the Building 4133 treatment room under the canopy where 
solid components were size reduced to fit on the treatment burn pan. If any of these 
components were radioactively contaminated, the handling area may contain residual 
contamination. 

• Unpaved truck unloading area and areas surrounding the Building 4133 concrete storage 
pads. Because these areas were unpaved they may be more likely to have collected any 
potential radioactive contamination either from material brought into the building area or 
from surface water drainage. 
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• Under the Building 4133 restrooms and shower drain. A status report notes that standing 
\Vater in the yard areas was pumped down the sh<mer drain. If radiological materials 
contaminated the standing water. residual contamination may exist in the shm\cr drain. 

• Underground drain pipe located at northeast corner of the Building 4133 berm. This 
drain pipe terminates at an asphalt-paved flood control culvert downslope and cast of 
Building 4133. If radiological materials were released into this drain pipe. residual 
contamination may exist in the materials inside and surrounding the pipe and culvert. 

• Sumps located at the northeast and northwest corners of the Building 4133 area. These 
sumps \Vere located inside a benned area and contained surface water. Any 
contamination that may have been released in the Building 4133 area could have flowed 
to these sumps and left residual contamination. 

• Drainage ditch located east of Building 4133 that collected surface water and directed it 
to a concrete-lined ditch that discharged to the southeast portion ofthe SRE Pond. This 
ditch could provide a pathway for contaminant migration and should be investigated for 
residual contamination. 

• Debris areas noted in 2005 and 2008 surveys. There were numerous areas around 
Building 4133 were debris was noted. These areas should be further investigated to rule 
out residual radiological contamination. 

• Access roads that terminate at the Building 4133 area and were noted in aerial 
photographs from 1978 to 2005. The access roads could have allowed for tracking of 
contamination across facilities and were near some of the debris areas noted in 2005 and 
2008 surveys. These roads should be examined for residual contamination. 

• Cleared area noted north of Building 4133 in 1980 aerial photograph. It is not clear why 
this strip of land was being cleared and it required further investigation to determine if 
any potential contamination exists. 

• Aboveground pipeline located south of Building 4133 identified in aerial photographs 
from 1980 to 2005. The contents of this pipeline are unknown based on the aerial 
photograph. and it could have provided pooling locations for potential contaminants 
around pipeline supports. Residual radioactive contamination could be present. 

• Open storage area (OS-14) identified in 1983 aerial photograph surrounding Building 
4133. OS-14 was noted to contain a possible stained area and requires further 
investigation. Residual contamination may exist. 

• Processing area (PA-6) stain and mounded material locations identified 111 aerial 
photographs. These areas should be examined for residual contamination. 

• Surface drainage pathways associated with Building 4133. This includes the drainage 
pathway north and west of Building 4133 that eventually drains to a catch basin at Outfall 
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003. Residual contamination may exist along this drainage and continue outside of Area 
IV. 

2.16 Building 4654 Area 

Site Description: The Building 4654 area comprises Building 4654 and the land surrounding it 
along E Street. The facility area measured 65 by 40 feet and 'MIS paved with 2-inch thick 
asphalt. A chain link fence with two sliding gates enclosed the facility. Building 4654 \\as 
constructed in 1958 as the Interim Storage Facility (ISF) to support the Sodium Reactor 
Experiment (SRE). The ISF was designed to store dummy and spent fuel elements. shipping and 
storage casks. and hot waste generated at the SRI:. It consisted of a concrete structure in the 
ground that anchored the tops of eight storage tubes. The tubes e:\tended into large holes drilled 
in the bedrock, and were embedded with drilling mud. A paved pad \\as adjacent to the in
ground structure and provided a fenced storage arca. 1 2 

'
4 Figures 2.16a through 2.16k provide a 

recent photograph and the best available building-specific drawing(s) and photographs that the 
research team could lind. Plate I presents a summary of a!! identified features for this site. 

Building Features: Building 4654 comprised eight 20-inch diameter galvanized-steel tubes. 
extending 25 feet into 32-inch diameter wells drilled into rock strata. The top portions of the 
storage tubes were encased in a common concrete trench and berm structure. The bottom ends 
of the tubes were seal-\veldcd closed. The annular space around each cell \\as packed \vith 
sand.56 It is worth noting that Building 4654 \\as open to the environment providing the 
potential for surface water to seep into the storage tubes and pmsibly corrode the steel pipes. 
This building design increased the potential for contaminated water to leak into the subsurt~1ce 
below the storage tubes. 

Former Use(s): Building 4654 was originally used to store dummy and spent fuel clements. 
shipping and storage casks. and hot waste generated at the SRE. After the SRE stopped 
operating, Building 4654 was also used to store waste from the Organic Moderated Reactor 
Experiment (OMRE) and the Systems for Nuclear Auxiliary Power (SNAP). Building 4654 was 
taken out of service in 1964 and did not support an active program from 1964 through 1984. 
Because low-level radiation was released from the storage of containers at this facility it was 
kept in surveillance and maintenance mode to contain the contamination until decommissioning 
began in 1984.7 1 

1 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report. ESG-DOE-I3507, 
Rockwell International. Rocketdyne Division, March 15, 1985. pgs. 1. 3. 
c Shah, Satish, N., Final Report Decontamination & Decommissioning olfntcrim Storage Facility 4654. EID-04364. 
The Boeing Company, May 20, 1999, p. 5. 
3 Dahl, Farley, C., Building T654 Supplemental Final Radiological Survey Report. SSWS-AR-00 II, The Boeing 
Company, January 20, 1999, p. 3. 
4 MWH, Group 7 Northern Portion ol Area IV RCRA Facility Investigation Report. Santa Susana Field 
Lahoratmy. Ventura County. California. Volume II RFI Site Reports, June 2009, pg. B.2-7. 
5 Shah, Satish, N., Final Report Decontamination & Decommissionins; of'Interim Storage Facility 4654. EID-04364, 
The Boeing Company, May 20, 1999, p. 5. 
6 MWH, Group 7 - Northern Portion ol Area IV RCRA Facilitv Investigation Report. Santa Susana Field 
Laboratory, Ventura Counzv. Calilornia, Volume II- RFJ Site Reports, June 2009. pg. B.2-7. 
7 Johnson, R.P. and Speed, D.L., Interim Storage Facility Decommissioning Final Report, ESG-DOE-I3507, 
Rockwell International, Rocketdyne Division, March 15, 1985, p. I. 
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!\ 1964 inspection tour of Santa Susana Field Laboratory (SSFL) fuel storage areas notes that 
one of the SRE Core I fuel elements removed fhm1 the Building 4654 storage pits contained in 
an un\\elded tube. which separated just as it was being fitted into the RMHF storage thimble. It 
was recommended that the tube be weld scaled for contamination control. The inspection report 
notes that the Building 4654 storage area was also temporarily being used to store classified 
scrap materials.=' 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. One remembered Building 4654. Excerpts from the interview arc 
included bckm. 

Starting as a fireman at Santa Susana. Interviewee 155 v\aS eventually transferred to the 
Radiation Safety Department (Health Physics) to work as a monitor. The following excerpts 
were pulled fl·om the interview. 

"7/Jev had a storagefacility at the top ofthe road (pointing to Building 654) .... 1 think it 
\\'OS usedj(Jr storing radioactive material hej(Jre Buildings J I and 22 (the RMDF) 1\'Crc 
/milt.··' 

Radiological Incident Reports: There have been a couple incidents associated with Building 
4654 that could have resulted in a release to the environment. The t()llowing table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 
incident reports that resulted or may have resulted in releases to the environment are provided 
following the table. when available. Summaries of all available incident reports arc provided in 
Attachment A. 

Building 4654 Incident Report Summary 

Incident F;je Date of Location of 
Isotopes ft>escription of Incident Names Incident Incident :..;. 

J\00 14 I /23/1962 T654 R/A STORAG Mixed Fission Loss Of Containment Of R/ A 
Product Equipment Stored Outside. 

J\0079 7/511979 654 RIA YARD Mixed Fission Contamination Found On Pavement 
Product And Outside Storage Yard Fence. 

• On January 23, 1962, a radiation survey of Building 4654 was conducted and revealed 
contamination had spread from the inside of the fenced area to the asphalt outside the 
fence. /\t that time, the contamination level outside the fenced area of Building 4654 was 
between 2 and 3 millirads per hour (mrad/hr). The contamination on exposed equipment 
surfaces inside the fence was as high as 17 rads per hour (rad/hr). This information was 
written in the SRE operations logbook. The incident report indicated that no action was 
taken to decontaminate the area or prevent further spread of contamination. On February 

1 Shah, Satish, N., Final Report Decontamination & Decommissioning of Interim Storage Facility 4654, E/D-04364, 
The Boeing Company, May 20, 1999, p. 12. 
c Internal Correspondence from Matten, K.L. to Fuel Committee Members, Atomics International, Re: Inspection 
Tour o{Santa Susana Fuel Storage Areas, April 23, 1964. 
3 Interview No. 155 conducted by DOE in 20 I 0. 
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13. 1962. a similar survey was conducted and indicated an increased spread of 
contamination due to rain. The contamination on the pavement was between 2 and 17 
mrad/hr outside the enclosure. Exposed equipment surf~1ccs inside the enclosure showed 
loss or displacement of 5 rad/hr of contamination as the maximum detectable level \\as 
12 rad/hr. Four soil samples were taken along the drainage pathways. Soil 
contamination ranged t1·01n 20 to 43 .. uuc/gm .. (presumably 11Ci/g). Additional 
information regarding any cleanup of the area. or whether contamination continued to 
spread. was not provided in the incident summary (AOO 14 ). 1 

• During a preliminary survey of the storage yard on July 5. 1979. contaminated shipping 
casks stored in the area \\ere found to be emitting high levels of radiation. These high 
levels were noted in the northeast corner of the fenced area. An area of asphalt measured 
greater than 50.000 disintegrations per minute (dpm) with the PUG-I used.-' A smear of 
a 3-gallon shipping cask found radioactive contamination of 12.000 dpm and an 
instrument survey indicated 35 mrad/hr at the cask. Some of the other casks surveyed 
indicated radioactive intensities of 40 mrad/hr. A preliminary survey of the soil outside 
the fenced area indicated possible soil contamination along the northeast fence line along 
the east side ranging from 200 to 400 counts per minute (cpm). The incident report did 
not include information to indicate any clean up operations ofthe area (A0079).' 

• Seals and packing on some casks and equipment stored at the !SF deteriorated from 
exposure to the elements to such an extent that low-level contamination was released. 
This release contaminated the asphalt surface near the casks and soil just outside the !SF 
fence. The casks and other sources of potentia! contamination were sent to an offsite 
disposal facility. Radioactive core components placed in the storage tubes contaminated 
the internal storage cells.4 The exact location where the casks and equipment were stored 
inside the ISF fenced storage area is unknown. 

• During decontamination and decommissioning (D&D) excavation actiVIties, the 
hydrau I ic hammer mounted on the end of the backhoe punctured storage tube 7. The area 
was surveyed for contamination. but none was found. 5 

Current Usc: Building 4654 was demolished in 1985. Numerous surveys have been completed 
since 1985 and are summarized below. On February I. 2005. the U.S. Department of Energy 
(DOE) stated that Building 4654 met DOE and California Department of Health Services 
approved soil cleanup limits and was suitable tor release tor unrestricted use." Today the site is 
vegetated. 

1 Badger. F .H .. Atomics International Internal Letter, Re: Spread ol Contamination in Area # 654. February 18, 
1962. 
2 A PUG is a radiation survey instrument made by Technical Associates, which has been developing radiation 
detection equipment since 1946. 
3 Owen, R.K .. Handwritten Note Re: SRE Interim Storage Yard, July 5, 1979. 
4 Johnson, R.P. and Speed, D.L., Interim Storage Facility Decommissioning Final Report. ESG-DOE-13507, 
Rockwell International, Rocketdyne Division, March 15, 1985, p. I. 
5 Johnson, R.P. and Speed, D.L., Interim Storage Facility Decommissioning Final Report. ESG-DOE-13507, 
Rockwell International, Rocketdyne Division, March 15, 1985. pgs. 9, 13. 
6 Correspondence from Lopez, M., U.S. Department of Energy National Nuclear Security Administration Service 
Center. to Lee, Majelle, The Boeing Company, Re: Release of" Building 4654, dated February I, 2005. 
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Previous Radiological lnvestigation(s) and Decontamination/Cleanup of Release(s): ;\ 
chronology of radiological investigations at this building is as follows: 

• Monthly Surveillance and Maintenance. Because low-level radiation was released at 
Building 4654. it was kept in surveillance and maintenance mode until decommissioning 
began in 1984. This surveillance included a monthly measurement of liquid levels\\ ithin 
the ISF storage cells. Measurements were also to have been completed following heavy 
rains. According to a 1983 ISF dcct)mmissioning plan. water was discovered within the 
storage cells in March 1981. Since the discovery. the water was pumped to \\ithin 6 
inches of the bottom. According to the decommissioning plan. the removed water \vas 30 
times above acceptable limits. shm\ing readings of 7.76 x IO(J millicuries per milliliter 
(mCi!tnL). 1 The decommissioning plan assumed there to have been no. or very little. 
leakage of the contaminated \\ ater into the bedrock. However. the plan notes that 
periodic monitoring ofthe water level in the storage tubes during fiscal year 1983 cannot 
prove cone! usively that the tubes have not leaked at some time.~ 3 .u 

• 1983 Site Radiation Survey. A 1983 ISF decommissioning plan describes a site 
radiation survey at the ISF that found a few contaminated areas outside the northern 
perimeter fence. The contaminated areas were limited to surface contamination and 
ranged from I 00 to 1.000 cpm. The storage yard itself was found to have surface 
contamination in spot areas up to 20 mrad/hr. Twelve core samples were taken at 
strategic locations in and around the ISF. determined by geography and water runoff 
patterns. Each core sample was dug to a depth of I 0 feet unless bedrock was reached. 
Each core sample was analyzed at 6-inch intervals for its entire length. Core sample 
analysis showed no contamination below 6 inches in the samples taken outside the 
storage yard and no contamination below the asphalt for the cores taken in the storage 
yard.6 The definition of·'contamination'' was not provided in this survey. 

• 1984 and 1985 Rockwell Characterization and Final Radiation Survey. In I 984. 
prior to decommissioning. a radiation survey of Building 4654 was conducted to plot 
areas of contamination. D&D was completed in two phases beginning in 1984 and 
ending in 1985. Phase I began with a characterization radiation survey. Any surface 
radiation in excess of 50 cpm of beta activity or with any detectable alpha activity was 
deemed to be contaminated. Soil samples indicating cobalt-60 (Co-60) and cesium-137 
(Cs-13 7) levels above I picocurie per gram (pCi/g) were also considered con tam ina ted. 

1 A note within the margins of this scanned report indicates that the water may have actually showed readings of 
7.76 x 10·" 11Ci/mL. Additional information to confirm this error within the decommissioning plan could not be 
located. 
c Lang. J.F., Rockwell International Document No. NOO IT I 000188, Interim Storage Facility Decommissioning 
Plan, June 28, 1983. 
1 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report, ESG-DOE-13507, 
Rockwell InternationaL Rocketdyne Division, March 15, 1985, p. I. 
4 Shah, Satish, N., Final Report Decontamination & Decommissioning of!nterim Storage Faci/itv 4654, EID-04364. 
The Boeing Company, May 20, 1999, p. 12. 
5 MWH, Offsite Data Evaluation Report, Santa Susana Field Laborat01y, Ventura County, CA. December 2007, 
p.2-5 
'' Lang, J.F ., Rockwell International Document No. NOO IT I 000188, Interim Storage Faci!itv Decommissioning 
Plan, June 28, 1983. 
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The characterization survey results led to dccontam ination of the concrete berm. soi I and 
asphalt removal. removal of contaminated dummy fuel clement baskets. and fixing 
contaminated water with concrete in four storage cells. 12 

The contaminated concrete trench and berm \\ere decontaminated with pneumatic 
scabblers with high-efficiency particulate air (IIEPA)-filtercd vacuum systems attached 
to capture concrete dust. The concrete surl~1ccs were resurveyed and rescabbled until ""all 
surface contamination'' \vas reported to have been removed. Contaminated soils were 
transferred to waste containers for shipment to the DOE Hanford disposal site. The 
amount of contaminated soil removed vvas not documented. In addition to contaminated 
soil. sections of contaminated asphalt vvcrc also found to be contaminated and were 
removed, broken into small pieces. and loaded into radioactive waste packages for oflsite 
shipment and disposal. u Of the eight storage tubes. five were found to contain 
contaminated internal storage baskets. These \\ere removed and each basket was drawn 
into a plastic bag as it was removed from its respective storage tube. The baskets were 
then transferred to the Radioactive Materials Handling Facility (RMHF) for size 
reduction and packaging for shipment to the DOE !Ianford disposal site. Following 
removal of the baskets. four of the eight storage tubes were found to contain \Vater 
contaminated with Cs-137. The table belmv shows the water level found in the ISF 
tubes. The storage tubes were reported to have been filled with Redimix concrete to 
absorb the contaminated \Vater and to fix the contamination in place.' 

ISF Storage Tube Water Levels Upon Phase I D&D Activities 

Storage Tube 
1 2 

, 
4 5 6 7 8 

Number -' 
Water Level in 

Dry 31.0 24.0 13.5 Dry 6.0 Dry Dry 
Tube (inches) 

The Building 4654 area vvas resurveyed and additional soil was found to be contaminated 
and removed. ""Less than 6 inches of soil in approximately I 0% of the total area and up 
to I 8 inches of soi I in approximately I% of the total area:·h A final radiation survey 
before Phase II confirmed that ""all surface contamination had been removed and all 
radiation levels were within acceptable limits," presumably based on DOE Order 
5400.5. 7

•
1 

1 Johnson, R.P. and Speed, D.L .. Interim Storage Facilit\· Decommissioning Final Report, ESG-DOE-1 3507, 
Rockwell International, Rocketdyne Division, March 15, 1985. pgs. 3. 7. 9. 16-23, 27. 
c Shah, Satish, N., Final Report Decontamination & Decommissioning oflnterim Storage Facility 4654, EID-04364, 
The Boeing Company, May 20, 1999, p. 11. 
1 

Shah, Satish, N., Final Report Decontamination & Decommissioning oflnterim Storage Facilitv 4654, EID-04364, 
The Boeing Company, May 20, 1999, p. 12. 
4 Tuttle, R.J., Rockwell International Document No. SSWA-AR-0009, Building T654 Supplemental Final 
Radiological Sun'ev Plan, December 4, 1996. 
5 Shah, Satish, N., Final Report Decontamination & Decommissioning olfntcrim Storage Facility 4654, EID-04364, 
The Boeing Company, May 20, 1999, p. 12. 
6 Shah. Satish, N., Final Report Decontamination & Decommissioning of Interim Storage Facilitv 4654, EID-04364, 
The Boeing Company, May 20, 1999, p. 13. 
7 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report, ESG-DOE-1 3507, 
Rockwell International, Rocketdyne Division. March 15, 1985, pgs. 3, 7, 9. 16-23,27. 
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• 1984 and 1985 D&D Soil Sampling. Phase II of D&D operations in 1984-1985 
involved excavation of the storage tubes and backfill operations. The first excavation 
operation required removing the concrete trench that contained the upper portion of the 
storage tubes. This reportedly uncontaminated material was temporarily stored in a 
retention area and then later used for backfill materiaL The excavation of soil and rock 
from the north side of the storage tubes exposed the tubes for removal to a depth of 23 
feet At approximately 15 feet the hydraulic hammer mounted on the end of a backhoe 
punctured storage tube 7. The area \\as surveyed for contamination. but none was found 
and the excavation continued. Soil and structure surfaces \vcrc continually monitored 
during the excavation. Excavated soils and rock \Vere surveyed and sampled for Co-60. 
Cs-13 7. and other gamma emitters and were reported to be --free of contamination:· 
according to RockwelL This material was stored for later usc as backfill materiaL 
According to Rockwell. no measurable contamination \\as found on the soil or 
surrounding rock. Logical paths of contaminant migration (e.g .. runoff channels) were 
sampled and no measurable contamination was found. Soil samples were obtained 
during the soil removal process and at the maximum extent of the excavation project. 
The only non-naturally occurring isotope found was Cs-137. The decommissioning 
report states none of the samples contained Cs-137 in excess of 2.0 pCi/g. or had a total 
of 36 pCi/g maximum beta activity. although a corresponding table in the 
decommissioning report suggests a sample of2.145 pCi/g Cs-137.23 

The removal of each storage tube was accomplished with a mobile crane that placed each 
tube on a flatbed truck tor transport to Building 4021 at the RMHF for size reduction and 
packaging. Upon removal. each storage tube was surveyed to be verified as externally 
free of contamination. A plastic bag was placed around the lower section of the tube to 
prevent any spread of existing contamination during transit to the RMHF. Soil samples 
were taken from each borehole as each tube was removed. These samples were also 
analyzed tor Co-60, Cs-13 7. and other gamma emitters and were reported to contain less 
than the release criterion of I 00 pCilg gross detectable activity:+.S 

Following removal of the storage tubes. the excavation was backfilled with clean 
concrete rubble reported to have been surveyed to assure that material with '"no 
detectable activity .. was placed in the ground. The excavation was then reported to have 
been filled with the local soil that had been previously excavated and the surface was 
graded to a natural grade.6

·
1 A total of 168.5 cubic meters of low specific activity waste 

1 Shah. Satish. N., Final Report Decontamination & Decommissioning of Interim Storage Facilitv 4654. E/D-04364, 
The Boeing Company, May 20, 1999, p. 13. 
2 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report, ESC-DOE-13507. 
Rockwell International, Rocketdync Division, March I5, I985, pgs. 3, 7, 9, I6-23, 27. 
1 

Shah, Satish, N., Final Report Decontamination & Decommissioning of/ntcrim Storage Faci!itv 4654. E/D-04364. 
The Boeing Company, May 20, I 999, p. I I. 
4 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report, ESC-DOE-13507, 
Rockwell International, Rockctdyne Division, March I5, I985, pgs. 3, 7, 9, I3, I6-23,26- 27. 
5 Shah, Satish, N., Final Report Decontamination & Decommissioning of/ntcrim Storage Facility 4654. EID-04364, 
The Boeing Company, May 20, I999, p. 12. 
" Tuttle, R.J., Rockwell International Document No. SSWA-AR-0009, Building T654 Supplemental Final 
Radiolo"ical Survev Plan, December 4, I 996. 
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consisting of 126 King-Pac containers of soil asphalt. and concrete and 12 \\ood box 
containers of size reduced storage tubes and baskets were generated during 
decommissioning and demolition operations.c 

I 

A final statistical survey of the ISF area for gross gamma activity \\as conducted 
following backfilling. After accounting for sky shine. the adjusted mean exposure rate 
\\as found by Rockwell to be 12 flR/h. ""slightly"" above the I 0 ~tR/h baL:kground level. 
Rockwell stated that the U.S. Nuclear Regulatory Commission (NRC) e-..po-;ure rate I im it 
is 5 flR/h above background. According to Rockwell. uncontaminated excavation 
material was stored in a retention area and later used as backfill. Accumulated \\aste. 
including soil. asphalt. and tube sections. was sent to the RMHF befiJ!T shipment to the 
llailfiJrd Reservation in Washington State fix burial. A Rockwell post-decommissioning 
radiological survey included and soil sampling shm\cd that contamination \\as below 
release criteria in 1984.'-1 

• 1995 ORISE Verification Survey. In 1995. the Oak Ridge Institute i()r Science and 
Education (ORISE) performed independent verification of Rocketdync·s final status 
stney of Building 4654 f(1llowing 1984-1985 D&D efforts. OR ISF conducted a 
document review and independent measuremcr~t and sampling. ORISE f(1und 
ddiciencies in Rocketdyne·s final status documentation. Deficiencies included 
inadequate final status survey methods. no discussion of specific contaminants. 
inconsistent specification ofall applicable guidelines and presentation of data that may be 
compared to the guiJelines. absence of quantitative laboratory data. and inconsistent 
presentation of adequate figures documenting remediated areas and measurement and 
sampling locations. Surface scans for alpha, beta. and gamma activity did not identify 
an) locations of residual contamination. Exposure rates for the ISF ranged from I 0 to 15 
flR/h. According to ORISE. background rates ranged from 12 to 16 ~tR/h with an 
average of 14 flR/h. The NRC exposure rate limit is 5 11R/h above background. 
Radionuclide concentrations in soil at the ISF arc listed in the table below and are 
comparable to background levels. Although sampling results were within acceptable 
release criteria at the time. ORISE was unable to verify the radiological status of the ISF 
because of document deficiencies and recommended additional surveys. A ~upplemental 
survey plan was developed by Rocketdync for a cooperative soil sampling effort with 
ORISE.:i·61 

MWH, Group 7 Northern Portion of" Area IV RCRA Faeilitv hm:stigation Report. Santa Susana Field 
Lahorutory. Ventura County, Cali{iJrnia. June 2009, p. 3-12. 
c Johnson, R.P. and Speed, D.L., Interim Storage Facilin• Decommissioning Final Report. ESG-DOE-13507, 
Rockwell International, Rocketdyne Division, March 15, 1985, pgs. 3. 7, 9, 13, 16-23,26- 27. 
3 Johnson, R.P. and Speed, D.L., Interim Storage Facilitv Decommissioning Final Report. ESG-DOE-13507, 
Rockwell International, Rocketdyne Division, March 15, 1985, pgs. 3, 7, 9, 16-23, 27. 
4 Shah, Salish, N ., Final Report Decontamination & Decommissioning of" Interim Storage Facility 4654. EID-04364, 
The Boeing Company, May 20, 1999, p. II. 
5 Vitkus, T.J. and Bright, T.L., Verification Survey of"the Interim Storage Facility; Buildings T030. T641. and T013; 
an Area Northwest ofBuildings TOI9. T013. TOI2. and T059; and a Storage Yard West of" Buildings T626 and T038. 
Santa Susana Field Laboratory, Rockwell International, Ventura Countv. California, ORIS£ 96/C-4, Oak Ridge 
Institute for Science and Education, February 1996, pgs. 5-15. 
6 Shah, Salish, N., Final Report Decontamination & Decommissioning of Interim Storage Facilitv 4654. EID-04364, 
The Boeing Company, May 20, 1999, pgs. II, 14. 
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Soil Sample Results at ISF 

··~-. - --··· 

I 
-· 

Radionuclides 
Sample Results 

(pCi/g) 
~s-137 < 0.1 -0.4 

Ra-226 0.8- 1.2 
Th-228 1.3 - 1.6 
Th-232 1.5 . 1.7 
U-235 < 0.1 

-----
l!-238 1.0-- 1.7 

-

October 2012 

·--

• 1997 ORISE Verification Sun'cy. In 1997. ORISE perf(xmed an independent 
verification survey of Building 4654. Subsurface soil samples. surt~1ce soil samples. 
surface scans. and exposure rate measurements were collected. Surface scans did not 
identify any locations of elevated direct radiation indicative of residual contamination. 
Beta-gamma scans of soil sample cores did not identify any elevated direct radiation. 
Exposure rates were 15 ~tR/h at the ISF compared to GRISE-determined background 
rates between 12 and 16 ~tR/h with an average of 14 ~tR/h. The NRC exposure rate limit 
is 5 ~R/h above background. Radionuclide concentrations from surface and subsurface 
samples are listed in the table belmv. According to theORISE report. most radionuclides 
were below their respective minimum detectable concentrations and all results \\et-c less 
than the guidelines for unrestricted release in 1997.23 

ORISE Soil Sample Results at ISF 

Radionuclides 
Sampleitesults"~ 

(pCilg) 
Cs-13 7 < 0.22-0.43 
Ra-226 < 0.61 - 1.25 
Th-232 0.67- 1.94 
U-235 < 0.84 
U-238 < 2.35 

• 1997 Rocketdyne Radiological Survey. In 1997, Rocketdyne performed a supplemental 
final radiological survey and linalized the report in 1999. This survey involved a I 00 
percent direct qualitative scan for gamma exposure rate and collecting 93 surface soil 
samples. Cs-137, the primary radioactive contaminant at the !SF. ranged from 0.02 to 
6.99 pCi.g. less than the sitewide release criteria of 9.2 pCi/g. The maximum Sr-90 
sample was 1.3 pCi/g, less than the site wide release criteria of 36 pCi/g reported to be 

1 Vitkus. T.J., Verification Survey a/the Interim Storage Facilitv (T654), Santa Susana Field Laboratory, Rockwell 
International, Ventura Countv. California. ORIS£ 97-1900, Oak Ridge Institute for Science and Education, 
November 1997, pgs. 4, 6. 
" Vitkus, T.J., Verification Survev ol the Interim Storage Facility (T654), Santa Susana Field Laboratory, Rockwell 
International, Ventura County, California. ORIS£ 97-1900, Oak Ridge Institute for Science and Education, 
November 1997, pgs. 3-8. 
3 A September 4, 1997, email from Robert Tuttle, indicated that soil samples required for theORISE survey needed 
to go to bedrock at Building 4654. which was indicated to be approximately 32 feet belowground surface. 
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effective at the time. The survey report concluded that the Building 4654 area was 
suitable for release for unrestricted use. 1 

• 1999 Draft Certification Docket Issued. In Mav 1999. the DOE issued a draft 
certification docket for the release of Building 4654 without radiological restriction. 2 

• 2002 Boeing Supplemental Area IV Survey. In August 2002. concerns over the 1988 
and 1994 Area IV radiological characterization surveys led to a reexamination of certain 
areas. The 2002 survey used the same grid sy-.tcm previously established. Grid blocks 
S 19 and T19 neighbored the fcmner Building 4654 a1·ea. Twenty soil samples were taken 
in the two grid blocks. Samples in grid block T 19 indicated some evidence of potential 
Cs-137 contamination. ranging fi·01n bcll)W detee1icn limits to 0.8 pCi/g. Samples fi·om 
grid blockS 19 showed evidence of Cs-137 contami.1ation. ranging from belcm detection 
limits to 4.9 pCi/g. According to Boeing. all samrks were below the cleanup standard of 
9.2 pCi/g. applicable at that time. and. therefore. required no remediation.' 

• 2003 Boeing Supplemental Area IV Survey. In June 2003. additional sampling \vas 
conducted in grid blocks S 19 and T 19 neighborin~ the f(mner Building 4654. Sampks 
nearest the former Building 4654 are2 hud Cs-137 lc\els ranging from non-detect to 0.43 
pCi/g. which was below the sitewidc release limit of 9.2 pCi/g. One sample above the 
release limit was noted near Building 4133 and is discussed in Section 2.15:1:' 

• 2005 Release for Unrestricted Usc. On February I. 2005. the DOE stated that Building 
4654 met DOE and California Department of Health Services approved soil cleanup 
limits and was reportedly suitable for release for unrestricted use according to DOE at the 
time.6 

Radiological Use Authorizations: None found. 

Former Radiologieal Burial or Disposal Location: None. 

Aerial Photographs: Building 4654 is first identified as a possible open storage (OS) area on a 
1965 aerial photograph. The OS area is located south of a fill area (FA). identified as FA-5 by 
the U.S. Environmental Protection Agency's (EPA) aerial photographic analysis. containing 
light-toned material. In 1967. the OS area is fenced and it is located on an access road that 
circles rock outcroppings before running along the west side of a processing area (PA) identified 

1 Dahl, Fraley, C., Building T654 Supplemental Final Radiological Survev Report. SSWS-AR-0011, The Boeing 
Company, January 20, 1999, pgs. 3-6. 
c U.S. Department of Energy, Oakland Operations Office. Environmental Restoration, Drafi Docketfor the Release 
ojBuilding 4654 at the Energy Technology Engineering Center. DODCD-ETEC-654. RD99-158, May 1999. 
1 

Boeing, Site Environmental Rcportfor Calendar Year 2002. DOE Operations at The Boeing Company Rocketdvne 
Propulsion & Power. RD02-148-0J, September 2003, pgs. 5-14-5-16. 
4 Boeing, Site Environmental Reportfor Calendar Year 2003, DOE Operations at The Boeing Company Rocketdvne 
Propulsion & Power. RD02-148-01, September 2004, p. 5-14. 
5 Internal Correspondence from McGinnis, E.R. to Sujata, B.D .. The Boeing Company, Re: Grid S19/T19 Interim 
Soil Remediation, November 19, 2003. 
6 Correspondence from Lopez, M., U.S. Department of Energy National Nuclear Security Administration Service 
Center, to Lee, Majelle, The Boeing Company, Re: Release o[Building 4654, dated February I, 2005. 
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as PA-2 b) the EPA's aerial photographic analysis. In 1972. Building 4654 is noted as a 
possible OS area. In 1978. the area is noted as containing five or six rectangular objects. 
Building 4133 and another OS area arc identified to the north of the Building 4654 area. !\ 
possible pipeline is identified to the east. In 1980. probable heavy equipment is identified in the 
Building 4654 area and an aboveground pipeline running cast-west is noted to the north. No 
other features are identified in the Building 4654 area after 1980. 1 

Radionuclides of Concern: The primary radionuclidcs of concern fiJr Building 4654 arc 
uranium and mixed fission and activation products.~ A II radionuc I ides of concern I is ted are 
included in the EPA October 2010 Field Sampling Plan for soil sampling in /\rea IV. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: A June 2009 Resource Conservation and Recovery Act Facility 
Investigation Report notes that surface water flows both east and west from Building 4654; 
however. these two drainage paths eventually converge into an east-west trending pathway north 
of Building 4654 and the RMHf. This drainage pathway flows to Outfall 003 before exiting the 
/\rea IV boundary.3 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4654 area is Class I, due to the building design. its former use. radiological incidents. 
and previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4654 area. As discussed above, there 
were several radiological incidents at Building 4654 and documented evidence of radiological 
releases. In addition, previous characterization studies for the Building 4654 area were focused 
on delineating the extent of contamination to standards that \Vere applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therct(xe. 
additional characterization is recommended for the Building 4654 area. This includes the 
following Building 4654 areas and appurtenances: 

• The former tube and trench area of the Building 4654 footprint. The common trench 
structure housed eight storage tubes for fuel elements, one of which was damaged during 
demolition activities. The storage tubes were dug 25 teet into the rock surface. Residual 
contamination may be present in the area. Because Building 4654 was open to the 
environment, the potential for surface water to seep into the storage tubes and possibly 

1 Kartman, A.S .. Aerial Photographic Ana~vsis o/ Santa Susana Field Laboraton· Area IV, Ventura County . 
Cahji:Jrnia, Volume I & 2, U.S. Environmental Protection Agency, OtTice of Research and Development, 
Environmental Sciences Division, March 20 I 0. 
2 Yitkus, T.J .. Verification Sun•ey of the Interim Storage Facility (T654), Santa Susana Field Laborat01y, Rockwell 
International, Ventura County, Cali/ornia. ORIS£ 97-1900, Oak Ridge Institute for Science and Education, 
November 1997, p. 7. 
3 MWH, Group 7-Northem Portion o/ Area IV RCRA Facility investigation Report. Santa Susana Field Laboratory, 
Ventura Countv, Calif"ornia, Volume 1 --Text, Tables, and Figures, June 2009, Figure 2-78. 
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corrode the steel pipes exists. This building design increases the potential for 
contaminated water to leak into the subsurface below the storage tubes. Samples 
coinciding with storage tube locations should he collected I to 3 feet belov, the bottom of 
the tube to investigate this potential. 

• Areas outside the former northeast fence line and along the east side of the former fence 
line where radiological contamination was noted to be found. Incident report A0079 
notes that contamination had spread outside the ISF fence line. These areas should he 
reexamined. for residual contamination. 

• Open storage areas noted in aerial photographs. These storage areas may have contained 
radioactive waste and without protection from weathering the storage containers could 
have released contamination to the surrounding area. These areas should he reexamined 
for residual contamination. 

• Surface drainage areas around the Building 4654 area. Radiological incident AOO 14 
notes that contamination spread outside the Building 4o54 in part due to drainage li·om 
rain storms. The natural surface drainages in the area should be examined further. Any 
releases of radioactive materials would have follo\\ed drainage pathways from the 
building and could leave residual contamination. 

• Access road coming in and out of Building 4654. The access roads could have allowed 
for tracking of contamination across facilities. These roads should be examined for 
residual contamination. 

2.17 Building 4028 Area 

Site Description: The Building 4028 area comprises Building 4028, Electrical and Mechanical 
Equipment Pad 4811, and the land surrounding these sites located on an access road north off of 
B Street. Building 4028 was a U.S. Department of Energy (DOE)-mvned facility constructed in 
1960 as the Shield Test Reactor (STR), also referred to as the Systems for Nuclear Auxiliary 
Power (SNAP) Shield Test Experiment (STE) and the Shield Test Facility (STF). 123 Figures 
2.17a through 2.17r provide a recent photograph, site plan. historical photographs. and building
specific drawings. 

Building Features: Building 4028 was originally constructed as a 40 foot square by 14 feet 
high Butler-type building with a steel frame. gable rooL insulated metal siding. continuous 
concrete footings. and a concrete floor slab. It was built on top of an approximately 200-square
foot concrete test vault with an approximately 20-foot ceiling. Building 4028 included below
ground structures that were not directly below the main building. These structures were recessed 
into a sloped area. but were not entirely underground. Equipment Pad 4811 was located adjacent 
to Building 4028 and held support equipment, including the cooling tower, heat exchanger, and 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 

:o Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory. Ventura County. California. Volume 2 --Area IV Site Summaries. May 2005, p. K-1. 
1 Department of Energy, Real Propertv and Site Development Planning FY 1988-FY 1992, January 1988. 
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high-efficiency particulate air (I-lEPA) exhaust system and stack. The building contained a 
reactor room. reactor core tank. test vault. cooling svstem. control room. laboratory. office. and 

1'~-1-'. L) w 

change room. - · ·· 

1 Cabrera Services, Final Final Status Surt'ey Report: Final Status Sun·cv Post Historical Site Assessment Sites, 
Block I. Santa Susana Field Laboratory, Ventura Countv, California, March 2007. p. 2. 
2 Ureda. B.F ., STIR Facilitv Decontamination and Disposition Final Report. AI-ERDA-I 3 I fi8. Rockwell 
InternationaL August 26, 1976. p. 10. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-Novcmber 
1992. 
4 Certification of' the Radiological Condition of' Building 028 at the Enelf.,'Y Teclmolof..,_rv Engineering Center Ncar 
Chatsworth. Cali('ornia, Federal Register Vol. 62, No. 65, April4, 1997, pgs. 16144-16146. 
5 Ashley. R.L., Atomics International, Emluation of' the Atomics International Nuclear DCl'C!opmcnt Field 
Laboratory as a Location for Reactor Facilities. May 25, 1962. 
(>Golliher. K.G. and K.G. Randen. Capabilities of' the /Mw Shield Text and Irradiation Reactor. NAA-SR-I 1528. 
Atomics International, November 10, 1965, pgs. 10-11. 
7 Golliher, K.G., STIR Fuel Element Remoml and Shipment Nuclear Safety Analvsis, NSA-652-240-002, Atomics 
International, May 16, 1973, p. 5. 
8 Ureda, B.F., STIR Facility Decontamination and Disposition Final Report, Af-ERDA-13I68, Rockwell 
International, August 26, 1976, pgs. A-2- A-3. 
9 Ashley, R.L., Atomics International, Emluation of' the Atomics International Nuclear Development Field 
Laboratory as a Location for Reactor Facilities, May 25, 1962. 
10 Ashley, R.L., Atomics International, Evaluation of' the Atomics International Nuclear Development Field 
Laboratory as a Location for Reactor Facilities, May 25, 1962. 
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In 1964. the STR was modified to become the Shield Test and Irradiation Reactor (STIR). A 
new reactor core was installed as well as a ne\\ cooling system and additional shielding required 
for operating at I megawatt of power. The nev\ shielding included a 12-inch concrete lid for the 
reactor tank, a 4-foot thick water tank on rails to shield against radiation through the test vault 
roll-up door, and an improved "'donut"· shield for the fission plate. A standard fuel element fiJr 
the STIR consisted of I 0 fuel plates of 93.2 percent enriched uranium cbd in aluminum. Each 
fuel element contained approximately 154 to 165 grams of lJ-235. The normal operational core 
loading was a 4 by 5 array of fuel clements. The reactor \'vas controlled by four boron carbide 
(B4C) control rods with drive mechanisms nwunted at the top of the react;_>r tank. A storage rack 
for seven fuel clements was located on the tank wall approximately 4 feet ftom the bottom. 4

:i 

According to a 1976 report. reactor cooling f(x the STIR was provided by a 50-kilm,att 
refrigeration unit and a ]-megawatt cooling tower. The 50-kilt~watt re:;·igcration unit consisted 
of a freon-to-water heat exchanger in the reactor room. an airblast h..:at exchanger uutside the 
reactor room. and the associated pump and plumbing. The 1-mega\\alt cooling tm>ver system 
consisted of the cooling tower and pumps. a heat exchanger on the roof of the test vault. and a 
water purification system. The water purification system and a primary side circulating pump 
were located in a trench outside the reactor room. A 1.000-gallon distilled water make-up tank 
was located south of Building 4028.1

' 

The 50-kilowatt cooling system became known as the auxiliary cooling system when the STR 
was modified in 1964. It \vas retained for lmv power operations and for cooling the reactor pool 
during periods \vhcn the reactor was not being used to minimize corrosion and evaporation 
losses. The 50-kilowatt cooling system primary side was always circulating at 40 gallons per 
minute, even when the reactor was shut down. This loop also supplied the fission plate cooling 
water. For the I megawatt cooling system. the outlet pipe to the cooling system was located 2 
teet below the surface of the water in the reactor pool and extended through the wall of the 
reactor room below ground level. The primary system piping \vas laid in a concrete-lined trench 
covered with removable grating below ground level to minimize the effects of radioactive 
nitrogen-16 (N-16) in the coolant. A fence also enclosed the trench. in addition to the cooling 
tower and heat exchanger, so that dose rates at the fence line were within acceptable limits. 

1 Johnson, R.P. et al., SNAP Shield Test E>:periment Preliminaty Operations Manual. NAA-SR-5897, Atomics 
InternationaL May 8. 196 I. p. 13. 
2 Internal Correspondence from Durand, R.E. and Royden, H.N. to Ashley, R.L., Atomics International, Re: Report 
of' Subcommittee Survey of"ST/R Au?ust 15, 1967, August 30. 1967. 
3 Johnson, R.P. et al., SNAP Shield Test E>:periment Preliminary Operations Manual. NAA-SR-5897, Atomics 
International, May 8. 1961, pgs. 15-17. 
4 Randen, K.G. and K.G. Golliher, Startup and Operation of'thc One-Megawatt Shield Text and irradiation Reactor, 
NAA~SR-lll75, Atomics International, March 25, 1966, p.9. 
5 Randcn, K.G. et al., Hazards Summary Report The Shield Text and Irradiation Reactor Modifications for One 
Megawatt Operation, NAA-SR-MEM0-9129, Atomics International, December 15, 1963, pgs. II, 15, 21, 29. 
6 Ureda, B.F., STIR Facilitv Decontamination and Disposition Final Report. AI-ERDA-13168, Rockwell 
International, August 26, 1976. p. A-3. 
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according to a 1963 Atomics International report. The report does not state what the acceptable 
limits were in 1963. The primary coolant in the 1-megavvatt cooling system was circulated at 
600 gallons per minute through a heat exchanger located on the roof of the test vault and was 
returned to the bottom of the reactor pool. Part of the return fl(m was directed through a jet 
diffuser located 2 feet above the reactor core. The piping and heat exchanger tubes were 
aluminum and the pump and t1ow indicators were stainless steel to minimize corrosion. The 
secondary loop of the (-megawatt cooling system took \Vater fi·om the heat exchanger through a 
one-cell induced draft counter-flow cooling tower. The tower was approximately a 12-foot cube 
structure located on test vault roof. The secondary loop \vas automatically controlled using the 
primary coolant inlet temperature as a controlling mode. 1 

=' 

The 450-foot square laboratory area was used to house experimental instrumentation. ;\ fume 
hood containing its own absolute filtering system and a radioactive sink draining to a portable 
container tor liquid waste disposal were provided in the laboratory tor the handling of 
radioactive materials. 3

-
15 The laboratory was modified and extended 12 feet to the south 

sometime in or after 1965 (see figure 2.17m). The laboratory also housed a fuel storage vault in 
the northeast corner of the room.(, 

The ofTice. control room, change room. and men's restroom were not normally considered 
radiation areas. unless the combination of reactor. fission plate. and shield were arranged in such 
a way to produce radiation levels above 2.5 millirems per hour (mrem/hr). 7 The 23- by 20-foot 
control room was adjacent to the north wall of the reactor room and included a window to allow 
observation of the reactor room operations. The reactor console and instrumentation were 
located in one area of the control room. while the instrumentation required tor shielding 
measurements were located in a separate area within the control room. 8 

A 1961 Atomics International manual, states that the atmosphere in the reactor room and shield 
test vault was maintained at a negative pressure to ensure that any air leakages would be directed 
toward potentially radioactive areas. The rooms were provided with separate air inlets, each of 
which were equipped with fixed louvers, renewable media filters, and manual air volume 
dampers. The control room air was replaced twice each hour with outdoor fresh air. Air from 
the laboratory was exhausted from the room by way of the fume hood when the hood door was 
open and through a bypass damper when the hood door was closed. A high efficiency prefilter 

1 Randen. K.G. et a!., Ha::ards Sum man: Report The Shield Text and Irradiation Reactor Modifications fhr One 
Megawatt Operation, NAA-SR-MEM0-9129, Atomics International, December 15. 1963, pgs. 44-46,72. 
c Randen, K.G. and Golliher, K.G., Startup and Operation of the One-Megawatt Shield Test and Irradiation 
Reactor. NAA-SR-11175, Atomics International, March 25, 1966, p. I 0. 
3 Golliher, K.G. and K.G. Randen. Capabilities of the !Mw Shield Text and Irradiation Reactor. NAA-SR-11528. 
Atomics International, November I 0, 1965. pgs. 10-11. 
~ Ashley. R.L., Atomics International. Evaluation of the Atomics International Nuclear Development Field 
Laboratory as a Locationj(;r Reactor Facilities, May 25, 1962. 
5 Johnson, R.P. et al.. SNAP Shield Test Experiment Preliminarv Operations Manual. NAA-SR-5897. Atomics 
International. May 8. 1961, pgs. 4-5. 
" Pascolla. A.L., Building 028 and STIR Facility Decontamination and Decommissioning, 028-AR-0001, Rockwell 
International, March 18, 1996, p.9. 
7 Golliher, K.G., Shield Text and Irradiation Reactor Operations Manual. NAA-SR-MEM0-12606, Atomics 
International, September I, 1968, p. 6-12. 
8 Ashley, R.L., Atomics International, Evaluation of the Atomics International Nuclear Development Field 
Laboraton' as a Locationfhr Reactor Facilities, May 25. 1962. 
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installed in the fume hood would capture most of the gross air particulate matter as it entered the 
exhaust system. All air exhausted from Building 4028 through the ventilation system passed 
through a succession of progressively finer media particulate air filters. All filters were 
reportedly fire and moisture resistant and were to be changed ''hen the accumulated particulate 
caused excessive pressure drops. The filters were to be routinely monitored and would also be 
changed if the dose rate at the filter surface approached I 00 mrem/hr. All air which letl the 
exhaust system was released through the building ventilation stack. According to the 1961 
manuaL under normal operation the gaseous or particulate airborne radioactive ctllucnt released 
at the stack \\ould not exceed the maximum permissible levels indicated by the Chicago 
Operations Office Atomic Energy Commission Manual at that time. 1 The 1961 manual docs not 
state what the maximum permissible level was at the time. 

According to 1962. 1966. and 1976 reports. exhausted air from the reactor room. test vault. and 
laboratory hood passed through a particulate air fi Iter bank '" ith pre filters and absolute ti ltcrs 
before being released through the building's 30-foot ventilation stack.~ 3 .J Gas samples from the 
building exhaust stack were pumped through c: shielded chamber containing a Geiger tube and 
preamplifier. A log count rate meter and strip chart recorder located in the control room 
provided a signal if activity exceeded a preset level. A similar system \\as used to monitor the 
secondary coolant to detect possible leaks in the heat exchanger. The stack gas monitoring 
system required daily calibration and replacement of the primary filter as necessary. Complete 
servicing of the count rate meter and strip chart recorder was required on a quarterly basis. 
During routine servicing. precautions were taken as the stack gas monitoring system filter was 
changed. All particulates were filtered from the air stream and could be radioactive. llandling 
or disposal of the filter was to be performed as ifthe filter was contaminated.567 

A 1961 Atomics International manual notes that no major radioactive waste system was 
associated with the STE. but provisions were made for handling low-level liquid wastes from the 
laboratory. change room. and reactor room. According to the manuaL the service sink in the 
change room and the change room shower \vcre drained to the central sewage system, which had 
a provision for monitoring and handling lov. levels of radioactive liquid waste. Additionally. the 
floors of the reactor room drained into the annulus around the reactor tank and may be removed 
from the shield test vault. No water connections were provided for wash down of either area 
because the quantities of radioactive liquid waste from the building would be small.x 

1 Johnson. R.P. et al.. SNAP Shield Test Experiment Pre/iminan' Operations Manual. NAA-SR-5897. Atomics 
International. May 8. 1961. pgs. 6-9. 
2 Ureda. B.F .. STIR Facilitv Decontamination and Disposition Final Report. Al-f:RDA-13168. Rockwell 
International. August ::?.6. 1976. p. A-3. 
1 Ashley. R.L.. Atomics International, Emluation of the Atomics International Nuclear Del'elopment Field 
Laboratorv as a Locationj(JI· Reactor Facilities, May 25, 1962. 
4 Health and Safety Division, Chicago Operations Office. Reactor Safety Survey Report. Shield Test and Irradiation 
Reactor (STIR), Atomics International, February 16-17, 1966. p. 5. 
5 Randen, K.G. et al.. Ha::ards Summary Report The Shield Test and Irradiation Reactor Modifications ./(Jr One 
Megawatt Operation. NAA-SR-MEM0-9129, Atomics International, December 15, 1963. p. 62. 
6 Johnson. R.P. et al.. SNAP Shield Test Experiment Preliminwy Operations Manual, NAA-SR-5897, Atomics 
International. May 8, 1961. pgs. 41. 116. 
7 Health and Safety Division, Chicago Operations Office. Reactor Safety Survey Report. Shield Test and Irradiation 
Reactor (STIR), Atomics International. February 16-17. 1966. p. 5. 
8 Johnson, R.P. et al., SNAP Shield Test Experiment Preliminary Operations Manual, NAA-SR-5897, Atomics 
International, May 8, 1961. p. 41. 
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A 1968 STIR operations manual notes that the sink and shower in the change room were 
connected to the sanitary sewer system and thus the discharge of radioactive materials into either 
was prohibited. 1 This appears to differ hom what the 1961 Atomics International manual states 
above. 

An undated facility information document. notes that there was no radioactive liquid holdup 
tanks at Building 4028.~ However. a 1965 document on changes that need to be made in the 
STIR operations manual states that the radioactive waste sink in the laboratory fume hood 
drained to a 20-gallon holdup tank.' 

A 1966 reactor safety survey report states that radioactive wastes generated at the STIR consisted 
of solid wastes only. According to the report. ice cream cartons containing low-level waste \\et-c 
picked up by the Radioactive Materials Handling Facility (RMI-IF) approximately once a \\eek. 
Radioactive wastes of larger sizes and/or higher radiation levels were put in 55-gallon drums. hut 
the report notes that this material averages no more than one drum every 6 to 9 months. 4 

During the late 1970s and early 1980s. Building 4028 was used for uranium oxide ( lJO~) 
experiments. The former shield test vault. known as the basement or room 8 I 0 I during this 
time. housed experimental equipment such as the 5.5-foot by 5-foot by 6-foot arc melting 
vacuum furnace and associated appurtenances. Additional equipment included the vacuum 
equipment. associated electrical power systems. and a ventilation system. The furnace and 
vacuum systems were contaminated vvith approximately 22 kilograms (kg) of normal UO~ at the 
end of operations. The former laboratory area. known as room I 02A during this time. was a fuel 
storage vault from 1977 to 1988 that housed approximately 300 kg of normal and depleted 
uranium that was surplus at the end of 1988. A fume hood and laboratory equipment were also 
located in this room. 5

·
6 

A water retention pond was originally constructed in the early to mid-1960s to contain surface 
runoff north of Building 4028. A 1969 plot plan shows a 3-inch drain line leading from the 
southwest corner of Building 4028 into a ditch that directed flow to the pond. The pond was 
converted for Radioactive Materials Handling Facility (RMHF) usc (now referred to as RMHF 
4614 Holdup Pond) by removing the Building 4028 piping and constructing a drainage channel 
between the pond and the RMHF. A 2007 report states that the water retention pond was 
constructed in the mid-1960s and was likely modified around 1976 when the remaining reactor at 
Building 4028 was decommissioned and removed. However, a 2009 report states the water 

1 Golliher. K.G .. Shield Text and Irradiation Reactor Operations Manual. NAA-SR-MEM0-12606. Atomics 
International. September I, 1968, p. 6-12. 
2 Unknown Author. Facilizv Information. Building# 028, Unknown Date, BNAO 1247350. 
'Unknown Author. Changes in STIR Operations Manual, October 15, 1965. BNA 02011149. 
4 Health and Safety Division, Chicago Operations Office, Reactor Safety Survey Report, Shield Test and Irradiation 
Reactor (STIR), Atomics International, February 16-17, 1966, p. 8. 
5 Klein, A., Building T028 Decontamination and Demolition Final Report, NOOIT/000322. Rockwell International, 
June 6, 1990, pgs. 3-6. 
6 Pascolla, A.L., Building 028 and STIR Facility Decontamination and Decommissioning, 028-AR-0001, Rockwell 
International, March 18, 1996, p.9. 
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retention pond was modified in approximately 1961 to also receive surface water runoff from the 
RMHF. 1.2.34 

Former Usc(s): Building 4028 was originally constructed to house the STR. which was a 
water-cooled. zirconium-hydride moderated reactor that operated at a 50-kilmvatt capacity 
between 1961 and 1964. The STR was used to perform tests on space reactor shields using a 
fission plate driven by neutrons fl·om the thermal column of the swimming po.ol-type reactor. 
Four rods were reported to have controlled the reactor. three of which used B.+C as a poison. and 
the other was a ""grey" regulating rod composed of stainless steel. The control rod system was 
activated by electromagnetic clutches designed for fail-safe opcration.' 67 

According to a 1962 description of the experimental program within Building 4028. operations 
began with a reactor fission-plate testing program that consisted of obtaining the physical 
parameters necessary to prove the safet) of the reactor system. Measurements obtained during 
this testing program included: x 

• Reactor criticality 
• Reactivity worth of fuel rods and core components 
• Core and reflector void reactivit) measurements 
• Isothermal temperature coefficients 
• Reactor and thermal column flux traverse 
• Reactor power calibration 
• Power coeHicient measurements 
• Fission plate flux mapping 
• Fission plate power calibration 

Following the reactor fission-plate testing program. Building 4028 was used for the radiation 
evaluation of shield materials. This consisted of exposing slabs of shielding materials to be used 
in the SNAP 2, 8, and I OA programs to the fission spectrum from the fission plate and measuring 
their attenuation characteristics for various energies of neutrons. The parameters studied 
included the energy and angular neutron distribution as a function of shield thickness.9 

1 Atomics International. Drawing No. 303-GEN-C40 Sheet No. 6, Santa Susana Facility Plot Plan. February 17. 
1969. 
2 Cabrera Services, Final Characterization and Final Status Sun•cv Report: Radioacti1·c Materials Hand/inK 
Facilitv Holdup Pond (Site 46I4). March 2007, pgs. 2. 9. 
3 Internal Correspondence from Moore, J.D. to Remley. M.E .. Rockwell international, Re: Quartcrlv Review of the 
RMDF (T022)for Radiation Safety. First Calendar Quarter. I985, May 29, 1985. 
4 MWH, Group 7-Northern Portion ojArea IV RCRA Facilitv lnvesti?,ation Report. Santa Susana Field Laboraton~. 
Ventura County. California. Volume I - Text. Tahlcs. and FiKures, June 2009, p. 2-7. 
5 U.S. Department of Energy, Shield Text Experiments. Energy Technology Engineering Center (ETEC) Website, 
http://www.etec.engery.gov/History/Major-Operations/Shield-Text.html, accessed April 30. 20 I 0, p.l. 
6 Pasco II a, A.L., Building 028 and STIR Faci/itv Decontamination and Decommissionin?,. 028-AR-000 I, Rockwell 
International, March 18. 1996, p.4. 
7 Ashley, R.L., Atomics International, Em/uation of the Atomics International Nuclear De1·elopment Field 
Laboratory as a Location/in· Reactor Facilities, May 25, 1962. 
8 Ashley, R.L., Atomics International, Evaluation of the Atomics International Nuclear Development Field 
Laboratory as a Location/or Reactor Facilities, May 25, 1962. 
9 Ashley, R.L., Atomics International, Evaluation of the Atomics International Nuclear Dere/opment Field 
Laboratory as a Location for Reactor Facilities, May 25, 1962. 
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As noted above. one of the first experiments carried out by the STR was a calibration of the 
fission plate used in the shield test experiments. It was found that the maximum power output of 
the fission plate was only one sixth of the desired value. While this did not hamper the STR 
experiments. it was determined that an increase in power would be desirable to improve the 
statistical accuracy in the experiments and extend the range of measurements possible. 
Therefore. the decision was made to increase the power of the second core fl·om 50 kilowatts to I 
megawatt. 1 

The STR was modified in 1964 to become the STIR. It operated at a !-megawatt capacity tl·om 
1964 to 1972. The STIR was fueled with Materials Test Reactor (MTR) plate-type fuel elements 
as opposed to the SNAP fuel clements used in the STR. The MTR was built in Idaho and its fuel 
assembly body consisted of a group of 18 curved fuel plates bra,-:ed to two grooved side plates. 
The MTR fuel plates consist of cores of uranium-aluminum alloy clad entirely with aluminum. 
The STIR was used for reactor physics experiments. studies in radiation damage to electronic 
and instrumentation components. and neutron radiography.~' 4 ' 

Once testing with the STIR was finished. the fuel clements were removed and the pool water was 
drained in June 1973. The actual dismantling of STIR began on September 24. 1975 and was 
completed March 26. 1976. This included the removal of the core tank. the activated concrete 
structures surrounding the core tank. the thermal column. the reactor shield. the test vault 
carriage, the water cooling systems. the water shield door. and the partially dismantled exhaust 
system. These components and structures vvcr-c shipped to Beatty. Nevada tor land burial. h.H 

In 1977, Building 4028 was operated again as the Liquid Metal Fast Breeder Reactor (LMFBR) 
Fuel Safety Building. or Arc Melt Facility. to investigate the behavior of molten U02 relative to 
simulated reactor accidents. These tests were conducted at the minimum scale necessary to 
simulate post-accident heat removal conditions and focused on flooring and structural materials. 
Normal and depleted uranium was processed and melted under controlled conditions. These 
experiments resulted in recontamination of Building 4028 in areas used for the preparation and 

I . f' uo Cl' . d . . I . 1981 9 10 I' me tmg o ~- ests contmue rntermrttent y mto . · · -~ 

1 Randen, K.G. et al., Ha::ards Summary Report The Shield Test and Irradiation Reactor Modifications jiil" One 
Megawatt Operation, NAA-SR-MEM0-9129, Atomics International, December 15. 1963. p. I I. 
c U.S. Department of Energy, Shield Text Experiments. Energy Technology Engineering Center (ETEC) Website, 
http://www.etec.cngerv .gov/Historv/Major-Operations/Shield-Text.html. accessed April 30. 20 I 0, p.l. 
3 Pascolla. A.L.. Building 028 and STIR Facilitv Decontamination and Decommissioning. 028-AR-0001. Rockwell 
International, March 18, 1996. p.4. 
4 Oldenkamp. R.D. ct. a!., Rockwell International Document No NOO I EROOOO 17. Nuclear Operatiom at Rockwell ·s 
Santa Susana Field Lahoratory A Factual Perspecti1·e, January 16, 1990. 
5 Smith et al.. Production of' Fuel Assemhliesfor the Materials Texting Reactor A1ock-Up Critical Experiments, Oak 
Ridge National Laboratory. April 9, 1951, p. 9. 
'' Ureda, B.F ., STIR Facility Decontamination and Disposition Final Report. .41-ERDA-13168. Rockwell 
International, August 26. 1976. p. 9. 
7 U.S. Department of Energy, Draft Docket No. ETEC-028. March 26. 1996. 
s Pasco II a, A.L., Rockwell International Document No. 028-AR-000 I, Final Report. Building 028 and STIR Facility 
Decontamination and Decommissioning, March 18, 1996. 
9 Oliver, B.M., Final Decontamination and Radiological Survey of' Building T 028. N704SRR990033. Rockwell 
International, February 21, 1991, pgs.14-15. 
1° Correspondence from Evans, J.T., Rockwell International, to Long, M.E., Department of Energy, Re: Strategic 
Facilitv Initiative, March 23, 1987. 
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1 Correspondence from Tuttle, R.J., Rockwell International, to Vaille, R .. U.S. Environmental Protection Agency, 
Re: Identification and Description of Areas lnmlved with Radioactire Materials at SSFL Area IV, October 2, 1989. 
2 Department of Energy, Real Property and Site Development Planning FY 1988-FY 1992, January 1988. 
3 Gunderjahn, C.A. and Campbell, D.C., Operation of the Arc Furnace in Building 028. Santa Susana, Rockwell 
International, September 7, 1978. 
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Additionally. the 1978 operations document notes that no spread of radioactive contamination 
has occurred beyond the immediate vicinity of the arc melt furnace. The LJO~ forms large and 
heavy aerosol particles that quickly fall out. The air monitor has never detected excessive 
airborne contamination. Plastic sheets are placed on the floor and personnel wear protective 
clothing to prevent the spread of contamination. Occasionally. it was necessary to clean up 
excess LJ02 deposits in the furnace. Personnel would don protective clothing, including filter or 
air supply masks, and clean out the furnace with small shovels? 

Finally, the 1978 operations document notes that several improvements were scheduled for 
Building 4028. A recirculating cooling water system was to replace the once through system that 
provided poor quality water. The recirculating system would reduce or eliminate corrosion and 
scale buildup in the crucible cooling channels. An improved radioactive exhaust system was 
also required to increase llow velocity and reliability. Permanent exhaust dueling was to be 
installed on the furnace tank. 3 

Internal Rockwell letters from September 1983 and 1984 describe annual HEPA tilter efficiency 
testing at Building 4028. According to the 1983 letter, the test on the main radioactive exhaust 
system filter bank that was recently rebuilt by outside contractor exhibited 99.92 percent 
efliciency. The test the following year showed 99.95 percent efficiency."u 

1 Gunderjahn, C. A. and Campbell, D.C .. Operation ol the Arc Furnace in Building 028. Santa Susana. Rockwell 
International, September 7, 1978. 
2 Gunderjahn, C. A. and Campbell. D.C., Operation ol the Arc Furnace in Building 028, Santa Susana. Rockwell 
International, September 7, 1978. 
1 Gunderjahn, C. A. and Campbell, D.C.. Operation ol the Arc Furnace in Building 028, Santa Susana. Rockwell 
International, September 7, 1978. 
4 Internal Correspondence from Vetter, M.8. to Moore, J.D., Rockwell International. Re: DOS Hepa Filter Test. 
Bldg 028. ESG-SSFL, September 20, 1983. 
5 Internal Correspondence from Vetter, M.8. to Moore, J.D., Rockwell International, Re: Annual DOS Test olBldg 
028. ESG-SSFL. September 25, 1984. 
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A Building 4028 familiarization document attached to a 1987 letter notes that the facility had 
been used most recently for a uranium melting experiment for the reactor safety program and 
\\as radioactively contaminated in several areas. including the furnace and exhaust system in the 
basement, the uranium storage room. and the radioactive exhaust system. The document states 
that the building had a radioactive HEPA filer exhaust system that remained in operation at all 
times. Depleted and normal uranium were stored in cans and encapsulated in clad rods in the 
former laboratory area known as room l 02A and this room was considered contaminated. 
Normal and depleted l!O~ remained in the furnace and exhaust system follov, ing the end of 
experimentation. According to the document. the furnace and vacuum system needed additional 
funding and disassembly to recover the uranium. The furnace was scaled shut and contained 
high internal radioactive contamination. The area outside the furnace was noted as currently 
clean. but a potential area of contamination. !'he f~1miliarization document noted that several 
areas required periodic surveillance in Building 4028. The radioactive exhaust system required 
operational checks. filter testing. and preventative maintenance. A sump located at the east end 
or the basement. known as room B I 0 I and formerly the shield test vault. required monitoring f(Jr 
infiltration of groundwater. According to the document. water fills up in the sump and the water 
level needed to be checked. If the water level approached the top or the sump. a \Vater sample 
was to be obtained. I r the water was clean. it \\as pump.:d to the RMHF 4614 II;Jidup Pond. also 
known as the T028 pond. If the water was contaminated. RMHF personnel were to be contacted 
for pickup. 1 

A decision to terminate operations was made in 1984. In 1986. the transformer that provided 
power for the testing equipment items was removed as p<1:·t of an environmental project to 
eliminate polychlorinated biphenyl (PCB)-contaminated items. Building 4028 remained inactive 
and under periodic surveillance until 1988 when cleanup and decontamination began. A January 
1988 condition report on the bui !ding indicated that in 1988 the general condition of the structure 
was poor as a result of the facility's inactive status. In April 1989. the above-grade portion of the 
building was demolished leaving the concrete floor and bclov' -grade test vault in place.~3 -!.5 

Information from Interviewees: A number of former employees were intervie\ved about their 
experience at the Santa Susana Field Laboratory (SSFL). Four remembered Building 4028. 
Excerpts from their interviews are included below. 

Interviewee I 07 worked for Atomics International from 1961 to 1973 as an engineer at the 
SNAP 2, SNAP I 0/l OA, S8ER. and STIR programs. The following excerpts were pulled from 
the interview. 

"Most of my work at Canoga Park involved the Shield Test Facility and Shield 
Test and Irradiation Reactor (STIR) in Building 28. n The Shield Test reactor was 

1 Unknown Author, Building T028 Familiarization, Unknown Date, BNA03532987. 
c Oliver, B.M., Final Decontamination and Radiological Sun·ey ol Building T 028, N704SRR990033, Rockwell 
International, February 2I, I99I, pgs.I4-I5. 
3 Correspondence from Evans, J.T., Rockwell International, to Long, M.E., Department of Energy, Re: Strategic 
Facility Initiative, March 23, I 987. 
4 Correspondence from Tuttle, R.J., Rockwell International, to Vaille, R., U.S. Environmental Protection Agency, 
Re: Identification and Description ol Areas Involved with Radioactive Materials at SSFL Area IV, October 2, 1989. 
5 Department of Energy, Real Property and Site Development Planning FY 1988-FY 1992, January I 988. 
6 The Building 4028 STIR was located at the Santa Susana Field Laboratory and not at the Canoga Park facility. 
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a 50 KvV reactor. it was shut dmt·n and com·erted to a 1 J\.1W reactor, which 
hecame the STIR. ll1e SJJR lt·a.l used to conduct irmdialion tests jhr the Jet 
Propulsion Lahoratorv. Samplesjiil· this testing \\'ere handled quickl_v as the half~ 
!if(> ofisotopes involved \\'as just minutes. Under the STIR program, 1 conducted 
studies on shielding, neutron actit·ation, and neutron radiography. Neutron 
mdiography was my primarv research in tlze earlv 1970s. 1 worked on neutron 
mdiography of electronic explosit•c devices fin· the Saturn and Apollo space 
programs. including Apollo 7 through Apollo 17. An issue ofthe North American 
Rockwell Corporation journal Skvline shows examples of how neutron 
radiographv can he used in 11011-dcstructive examination. The radiograph of a 
motorcvcle \\'as my son's motorcvcle. The radiographv lefi the motorcycle 
slightly irradiated and an AI health phvsicist noted 1 could not take the 
motorcycle home right mvay. 

The only incident 1 am aware of during my time at Santa Susana is the use of 
approximately two parts per million ofpotassium dichromate in the Sl1R cooling 
tmver. Potassium dichromate lHts used to minimi::e corrosion, hut the state of 
California came in as the regulator and stated it could 110 longer he used. A 
phosphate compo1111d \\'as used to replace the dichromate compound 

/wrote the safety analysis report and tmrked on tlze engineering offitel element 
removal and shipment .fi'om the SlJR facility. When fite! elements had to be 
replaced, the usedfite! elements were placed in a storage rack inside the reactor 
t•essel. New, unused fiwl elements were taken .fi'om the storage vault in the 
building and placed in the reactor. 

STIR was o>med by AEC (now DOE) and used for neutron radiography. When 
General Electric built its own neutron radiography facili(v, AI decided not to 
compete with them and abandon the ST/Rf(Jr the L-R8 reactor. The L-88 reactor 
was also usedfor neutron radiography and was thefirst reactor (Jj its kind. 

Documentation .fi·mn experiments and testing, including rolls .fi'om recorders, 
\\·ere packaged quarter~v and sent to Rockwell International storage facilities that 
were originally in downtown Los Angeles, and mm'cd later to Newport Beach. 
The Newport Beach .fcJcilitv also contained documents .fi'om the Nixon !ibrwy. 
Nearly 10 years ofrecordsfi·om the STIR facility would have been sent to one of 
these locations. 

In the late 1960s, I recall one day at the STIR facility when we were told to "shut 
her down ., because of what was intetpreted as being air emissions .fi'om the 
building stack. We never asked questions when told to shut down a reactor, so we 
did what we were told to do. 1 Iowever, the instrumentation and records on the 
facility were all normal. The readings that had set off the alarms were consistent 
with a bomb, not with normal operations of the reactor. Ahout a ha(f hour later, 
it was discovered that the Chinese had detonated a nuclear weapon and fallout in 
the atmo!>phere had been mistakenly attrihuted to the STIR facility. Weapons 
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testingj(tflout \\'US not a hig de(t/ to us. but this ins·tw1ce got our attention hecause 
we had to shut dmm the S71R as a result. 

Water ji·om the Sl!R cooling tower 1muld drain into a holding reservoir 
[presumahlv the RMHF 4614 lloldup Pond original~v !milt as a retention pond 
fhr Building 4028/ at the edge ofthe wplwlr drh·ewav leading into Building 28. 
The reservoir 1muld accumulate cooling tmn'r lt'ater as well as rainwater. A 
sump pump located at the nortlnt·cst corner of rite test wtult access1t·av /ncar the 
location of RA1 lfF 4614 Holdup Pond] ll ·as u.>cd to pump the 1mter m•er to 
Rocketdvnc. Aficr the water was pumped to Rockctdvne. A 1 fwd no control over 
it. Rocketdvne conducted regular sampling of the water and then released it to 
the Los Angeles Ril·cr. A11w1s essentiallv a gue't ofR.odctdvnc ·,({/the site and 
Rocketdvne could tell AI 1~v·hat to do. Prcsunwhly. if there were anv issues with 
the waterfi·om Al, Rockctdvne would have di.1cus.\ed it ll·ith Al. 

During a shielding stud)i test. the inrensitv of rhc radiation was so grc(lf that a 
temporwy perimeter. similar to the caution tope used h_v police. had ro he 
estahlished outside the regular lmilding perimeter. 

Mv last chore at A1 \\'as packaging up and shipping lithium hydride and tungsten 
slabs to Oak Ridge National LahoratO'y as part of an AEC consolidation effort. 
The slahs were approximate~v 8 sqzwrc feet in si::.e and rangedfi·om I inch to 10 
inches thick. Thev were used in shielding studies related to a project that aimed 
to send a person and reactor into space together. The Al:'C hcgan centralizing 
operations and eliminating duplication. This involved moving operations to Oak 
Ridge. H-hiclz had a reactor the same size as STIR. 

A1ost of' m.J: SSFL exposure was .fi'om neutron radiographv using indium plates 
that were 16 inches hy 20 inches by 1 I 16 inch thick. The plates ~muld hecome 
activated and hecause of' how we held the plates, 1 rcceil·edjcicial exposure. I 
wore safet_v glasses and a dosimeter that kept dai~v records of mv exposure. 
During shielding studies, the reactor room would sometimes become so hot we 
had to wait afew months for the radiation to suhside so that acceptable exposure 
limits were met. This happened several times. hut as a result, we never fwd any 
abnormal exposures. Objects used for shielding studies were 5 feet square of' 
various thicknesses. Materials studied included lithium hydride, depleted 
uranium. lead. and tungsten. 

Lab activities at AI used radiological sources and chemicals handled under a 
hood. Radioisotopes for calibration units were stored in thefloor vault and when 
the STIR facility was decommissioned the calibration sources were sent to 
DeSoto, but! am not sure how they were ultimately disposed. " 1 

Interviewee 277 started working at SSFL in May 1975 as a technician in Building 006 for 
Atomic International"s Sodium & Component Technology Group. The interviewee was 

1 Interview No. I 07 conducted by DOE and EPA on July 6, 20 I 0. 
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transferred 2 to 3 years later to work at the RMHF. The following excerpts were pulied from the 
interview. 

"After working j(Jr 2 or 3 vears at Building 006, I was transferred to RST's 
department at the radioactil·e mataials di.lposalfacility (RMDF). 

Once we had a spill of\\·ater at the RMHF when a tech lefi the H'ater running and 
the jill tank with radioactive \\'Oter in it overflowed onto the (/,\phalt. It \\'as 
handled immediately like the charge ofthe light hrigade. I was called in at night 
in the rain to help 1·acuum the 1vater of/the asp/wit that drained to the pond at the 
hottom of the hill. The pond did 0\'CI'f/mt· into the canyon in hemy rains. Tlze 
pond is no longer there- it was dug out. The pond 1ms actuallv lmilt/(>r Building 
28 - there 1ms a drainage line direct .fi'om Building 28 to the pond. Now 
drainage 1mter is pumped into a Baker tank, to I 7th Street and then to Silvernale 
Reservoir and to outj'all I 8, I think. " 1 

Holding a Masters degree in Health Science with a concentration tn Environmental and 
Occupational Health. Interviewee 269 worked at SSFL from 1992 to 2007 for Rockwell 
International"s Rocketdyne division in the Environmental. Health. and Safety group doing permit 
work and performing a variety of environmental-related projects for the company. The 
following excerpts were pulled from the interview. 

"Building 28 housed the STIR, the Shield Test Irradiation Reactor Facility, but tt'C did 
notfind tritium there. We did notfind tritium at the SRE, which may be because the SRE 
had a large amount ofshielding. ·· 2 

Interviewee 3 was an Atomics International employee from 1963 to 1999. The interviewee 
started as a fork lift operator and was promoted to be in charge of tive test facilities. The 
following excerpts were pulled from the interview. 

"Building 28 was tlze neutron .flux generator reactor. I was a jork fiji operator 
working at that building. They had to create a .fi'ame with lead shielding to put 
hetween me and the items I removed with thefork lift.from Building 28. 17wt was 
a neat building. They did things \t:ith mummies, motorcycles, and .45 caliher 
pistols. You could take a picture of a .45-ca/iher pistol and you could see the 
spring inside the gun, the lntllets inside the clip, and the powder inside the bullets. 
They did a lot of mummies and stuff.for colleges and universities. Rather than 
disturh the outer packaging ol the mummy, they could look inside it. They e1•cn 
did a dinosaur head in Building I 00. I moved things within the building because 
eve1ything associated with the reactor was heavy. " 3 

Radiological Incident Reports: There have been several incidents associated with Building 
4028 that could have resulted in a release to the environment. The following table provides 
information presented in an incidents database provided by Boeing. Summaries of only the 

1 Interview No. 277 conducted by DOE in 20 I 0. 
2 Interview No. 269 conducted by DOE in 20 I 0. 
3 Interview No. 3 conducted by DOE and EPA on March I 6, 20 I 0. 
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incident reports that resulted or may have resulted in releases to the environment are provided 
following the table, when available. Summaries of all available incident reports are provided in 
Attachment A. 

Building 4028 Incident Report Summary 

Incident File Date of Location of Isotopes Description of Incident Name Incident Incident 
A027X 3/511965 Irradiation Tub High Airborne Activit: During 

Sample Removal After 1::-core 
Irradiation. 

A02XO 5/8/1965 Irradiation Tub High Airborne Activny During 
Sample Removal A flcr In-core 
Irradiation. 

A027lJ 6/17 II 965 Irradiation Tub Extremity Exposure From Handling 
Irradiated Bag Sealed\\ ith Green 
Tape. 

A0-1.\7 8/6/1965 STiR Office l '235 I Lnmarked Irradiated lission Foil 
f\loved In Private Ca: lo Clean 
Office. .. -~ 

i\0055 6/211975 RMDF & Adjacent Mi":d J-i:-,,io;~ Nine Spills Have Bn:n Identified '·.! 

Product RMDF Complex. 
;\0065 I /1 0/I 978 Furnace Area ll A Small Uranium Fire In ;\nArc 

Melting Furnace. 
A0077/A0232 liJ7/1979 Floc Tower Area Mi:-..cd Fission R/A Water From Flocculation Tower 

Product Contaminated Drainage Ditch Ar~d 
Pond. 

l/30/l 979 Pond f\lix..:d FissioP Increased R/ A In Runoff Water From 
Product RMDF. 

A0087 7/24/1981 'r ard (I Contaminated Crucible Stored 
Outside Exposed To Element. 

;\()()96 1/20/l 982 Pond Stuck Float Switch Pumped Pond 
Dry Increasing Background To 
Cause Alarm. .. 

~~ 

• On March 5, 1965. the constant air monitor located in the reactor room alarmed during 
the removal of an irradiated sample from the north irradiation facility tube referred to as a 
'"glory hole." The removal operation consisted of '"hand hauling'' a length of plastic 
coated electronic hoop-up \vire. from which the sample was suspended, to a position 
where the sampled would be allowed to '"cool." Following the alarm. all personnel in the 
area were evacuated to the reactor control room and oftice. High volume air samples and 
smear surveys were taken from the reactor room and the reactor control room. The 
operations personnel were requested to seal the ·'glory hole" opening with plastic to 
prevent further airborne contamination to leak into the area. Based on available data 
contained within the incident report, the ''glory hole" was sealed approximately an hour 
and a half after the alarm sounded. 

The incident report summarized that surveys of personnel involved in the incident and 
indicated no contamination in excess of the background of the instrument, or 30 
disintegrations per minute (dpm) beta and gamma. There were four I 0-minute high 
volume air samples taken in the reactor room, including a sample taken at the "glory 
hole'' (Sample No. 3). The measurements ranged from 1.0 x I o-7 microcuries per cubic 
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centimeter (llC/cc) at the .. glory hole .. to 5.8 x I o· 111 11Cicc. vvhich was approximately 30 
minutes after the ··glory hole .. had been sealed with plastic. !\. high volume air sample 
taken in the reactor control room approximately 30 minutes after the incident indicated a 
gross beta-gamma activity of 1.7x I 0 9 ~1C/cc upon immediate analysis. 

The results of the smear surveys obtained from the reactor room and other areas traversed 
by personnel did not indicate any contamination in excess of 30 dpm gross beta-gamma. 
with the exception of the reactor room. which ranged from 40 to 402 dpm gross beta
gamma activity. 

The incident rep011 summarized that .. as indicated by the high volume air sample 
obtained in the reactor control room. the building environmental air flow patterns permit 
the penetration of radioactive airborne contamination into areas from which it should be 
prohibited.'' It was recommended that a precise air flow pattern of Building 4028 be 
examined to correct any deficiencies \\ithin the building (A0278). 1 

• On April 8. 1965. a special bioassay request was made for an employee as a result of the 
.. emission of radioactive pa11iculates from the irradiation thimble ('glory hole') during 
removal of sample fl·om thimble ... The incident report did not indicate how the emission 
of radioactive particulates occurred. but indicated that the .. radioelements .. involved in 
the bioassay included possible .. hydrocarbons plus other activation products ... According 
to the document, nasal swipes ofthe employee indicated a gross beta-gamma activity of I 
X I 03 dpm. An air sample was reported to have measured 5.5 X I 0"9 ~tC/cc. No 
additional information regarding this incident or the employee was included in the 
referenced document (A0280).~ 

• On August 6, 1965. an unmarked fission foil containing less than 0.5 grams of U-235 was 
left on a desk in the office area of Building 4028 after being hand-carried from Building 
4009 to Building 4028 by an employee in his car. The outside of the container was 
contaminated to a maximum of 12,000 dpm per I 00 square centimeters ( dpm/1 00 em\ 
The U-235 foil had been previously irradiated at Building 4028 in April 1965. The 
gasket under the top did not provide a seal for the can because the threads of some of the 
screws holding the top on were stripped. The can was placed in safe storage and the desk 
was decontaminated to less than 30 dpm/1 00 cm2 beta gamma. The maximum removal 
contamination on the desk was found to be 4,500 dpm/1 00 cm2 beta gamma. The 
employee who transferred the can in his car was surveyed and his car was surveyed and 
no significant contamination was found (A0437).3 

• An October 17, 1975, internal letter discusses nine significant radioactive spill areas and 
numerous ''spot areas" at the RMHF complex. Figures 2.7e and 2.10b present a map of 
these areas. The activity associated with the spills ranged tl·om 0.5 to 3.500 millirads per 
hour (mrad/hr). The spills were assumed to have occurred between 1972 and 1975 and to 

1 Owen, R.K., Rough Draft Internal Letter Re: High Level Radioactive Airhorne Concentrations incident at 
Building-028 (STiR). March 5, i965, Undated. 
::-Owen, R.K., Atomics International Internal Correspondence. Subject: Special Bioassay Request, April9, 1965. 
3 Tschaeche, A.N., Atomics International Internal Correspondence, Re: incident Report, Santa Susana Bldg 028. 
August 6. i965, August 30, 1965. 
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have followed the course of water. The letter noted that the rainy season was 
approaching and a spill area on the bank above Building 4028 would .. assuredly spread 
and create considerably more radioactive waste." The figure appears to show this area to 
have had an activity of 210 mrad/hr adjacent to the stairway northwest of Building 4028 
and 35 mrad/hr adjacent to the stairway at the northeast corner of Building 4028. Two 
more suspect areas, presumably around Building 4028. were to be surveyed as they 
became accessible: however. the available documents do not provide information on 
these areas (!\.0055). 1 

• A November 18. 1975 Rockwell letter follows up on the October 17. 1975 letter 
discussed above and describes the current status of the RMHF comple:\. It describes a 
contaminated area extending along the fence west of the RMHF cGmplex between 
Building 4028 and the RMHF perimeter fence. This area of contamination appears to be 
the same area described above in the October 17. 1975 letter. Contamination of dirt and 
asphalt was thought to be the result of contaminated barrels stored at the west end of the 
RMHF complex. The barrels may or may not have contained contaminated material. 
They may have become contaminated due to drainage tl·om an upstream source. 
Presumably. one or more of the contaminated barrels filled vvith rain water and tipped 
over. or by some other means. possibly corrosion. spread contamination dm\n the hill to 
the south for approximately I 00 feet by several feet wide.=' 

• On January I 0. 1978, there was a small uranium 1i:-c at Building 4028. According to the 
incident report, the health physicist entered the test area to take a low volume air sample 
and take several spot smears on the floor and high ledges to determine if airborne activity 
had been present. The incident report states that .. when both the air sample and smear 
were attempted to be counted. several problems were encountered with the counting 
system in the area." The report did not elaborate on the problems encountered. but 
indicated that alpha contamination of 4 to 7 counts per minute (cpm) appeared to be 
located on the "planchette slide holder." The research team has been unable to determine 
exactly what this ''planchett slide holder" is or where it was located. 

Subsequent investigation found contamination of appro:\imately 60 dpm/ I 00 cm2 alpha 
on the lip edge of the arc-melt furnace. This area was decontaminated by personnel 
assigned to the building. The incident report stated that the constant air-monitor in the 
area was not operating at the time of the incident. but did not provide detailed 
information on the actual incident, including the duration and extent of the fire (A0065).3 

A 1978 letter report provides some additional information on the fire. According to the 
report. before the pyrophoric nature of uo2 was known, "a small amount of uo2 fell out 
on the plastic covering the floor while opening the door." Presumably, this means the 
U02 fell out of the furnace door and onto the floor of the former shield test vault room. 
The door was closed and the fire was extinguished by argon flow from a hose. No spread 

1 Badger, F .H., Rockwell International Internal Letter, Re: Radioactive Spills in RM DF, October 17, 1975. 
2 Internal Correspondence from Harris, J.M. to McCurnin, W.R., Rockwell International, Re: Plan of Action for 
RMDF, November 18, 1975. 
3 Owens, D.E., Rockwell International Internal Letter, Subject: Emergency Response-Uranium Fire at T028, March 
28, 1978. 
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of contamination resulted. To prevent reoccurrence. metal trays were installed under the 
doors and the tra\s \\ere covered with calcium carbonate to catch the UO) and slow down 
I 'd . " I -t 1c ox1 at ton process. 

• On January 30. 1979. a water sample from the Building 4028 retention pond located to 
the west of the building showed an unusual increase in the concentration of radioactivity 
within the pond. The Building 4028 retention pond was also known as the RMIIF 4614 
Holdup Pond. Accordingly. this incident is discussed in detail in Section 2.18. below. 

• A July 24. 1981. handv,rittcn report indicates that radioactive material was being stored 
on the pad northwest of Building 4028. According to the report. a copper crucible for 
melting depleted uranium was stored in a wooden box. but the box lid had been removed. 
A survey of the upper sides of the crucible indicated contamination of less than 50.000 
cpm. The report indicated that the box. and a similar adjoining box. was badly weathered 
with the plastic wrap on the crucible .. all but gone:· 

The report stated that drainage from the storage area and Building 4028 was directly to 
Simi Valley. The document indicated there to be violations of existing regulations and 
policies and the author requested immediate attention. The document did not provide 
additional information on the duration of these storage activities. and additional 
intonnation regarding the fate of the crucible and wooden box could not be located in 
available documents (A0087).~ 

• On January 20, 1982. the water monitor in the Building 4028 Pond alarmed during heavy 
rain. The Building 4028 retention pond was also known as the RMI-IF 4614 Holdup Pond. 
Accordingly, this incident is discussed in detail in Section 2.18, below. 

Current Usc: Building 4028 above-grade structures were demolished in 1989.3 On December 
21. 1995. the California Department of Health Services (DHS) concurred with the release of 
Building 4028 tor unrestricted use.4 On April 2. 1997, DOE approved the release of Building 
4028 without radiological restrictions.:; On April 4. 1997. DOE published a notice in the Federal 
Register certifying the radiologic condition of Building 4028.6 On April 21. 1997. DOE 
officially notified Boeing that Building 4028 was immediately available tor unrestricted non-

1 Gunde~jahn, C.A. and CampbelL D.C., Operation ol the Arc Furnace in Building 028. Santa Susana, Rockwell 
International, September 7, 1978. 
2 Author Illegible. Handwritten Correspondence. Subject: Storage Area Northwest ol T028, July 24, 1981. 
1 Klein, A., Building T028 Decontamination and Demolition Final Report, NOOJ Tl000322, Rockwell InternationaL 
June 6, 1990. pgs. 9-10. 
4 Correspondence from Wong, G., California Department of Health Services, to Rutherford, P.D .. Rockwell 
International Corporation, Re: Rocketdvne 's Letter Dated Julv 8. 1995 With Attachments Concerning the Rc!ea.1·e ol 
Buildings T029, T028. and OCY, dated December 21, 1995. 
5 Internal Memorandum from Robison, S.A., U.S. Department of Energy (DOE) Oflice of Northwestern Area 
Programs, Environmental Restoration, to Liddle R., DOE Oakland Operations Office, Re: Release ol 
Decontaminated Building 028 without Radiological Restrictions at the Energv Technology Engineering Center, 
dated April 2, 1997. 
6 Certification ol the Radiological Condition of Building 028 at the Energy Technology Engineering Center Near 
Chatsworth, California, Federal Register Vol. 62, No. 65, April4, 1997, pgs. 16144-16146. 
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radiologic use. 1 However. documents indicate that as early as January 9. 1997. Boeing issued 
the specifications for the removal of the Building 4028 foundation to contractors. According to 
the specification. all utilities to the building had been disconnected.2 Below-ground structures 
and the remainder of Building 4028 \\ere removed in 1998. 3 ~ Figure 2.17q is a photograph of 
the excavation of Building 4028 below-ground structures. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): 

• 1963 Atomics International Reactor Safeguard Review Panel. The Compact Reactors 
Committee (Reactor Safeguards Revie\v Panel) met on December 31. 1963 for a survey 
of the STIR. This survey brought out the 1act that there was a diversity of opinion at 
Atomics International concerning the formats of the operation records (e.g .. log books) in 
use at the various facilities. At each 1acility a format was adopted which was most 
suitable for the needs of that facility. This diversity also existed regarding the philosophy 
and content of these records. Although the Committee acknowledged the advantages of 
individual choice. the policy presented a problem to the outside reviewer. because ofthe 
lack of familiarity with each individual f~1cility. The Committee agreed that serious effort 
should be made to standardize such records to 1acilitatc external reviews and guarantee 
that the records were adequate for their purpose. To the objection of a project 
representative that one f(mnat might not be appropriate for all types of reactors. the 
Committee suggested that a J(mnat could be devised that would include items covering 
all types. and each individual 1acility could then indicate deletion of those items 
considered to be non-applicable. The Committee also agreed that there was a deficiency 
in the number and character of entries in log books. Insufficient information and/or 
insufficient details were provided in the log books. which would be problematic if an 
investigation of an incident were necessary. 5 

• 1975 Rockwell Characterization Survey. A November 18. 1975 internal letter notes 
that a contaminated area extends down the hillside from the southwest end of the RMHF 
complex perimeter, north of Building 4028. The contaminated area \vas approximately 
I 00 feet long by several feet wide. The letter states that brush was cleared along both 
sides of the fence and down the hill to the north and west of Building 4028. A 
radiological survey of the area was performed. Approximately 30 cubic feet of dirt and 
rocks were removed from the upper part of the hill before work was halted due to funding 
and other issues. Prior to stopping work. a buried "conduit" was exposed. The letter 
recommends that funding be made available quickly to dispose of this ·'conduit," a 
potential source of contamination. It also states that the contaminated area requires 

1 Correspondence from Liddle, R.H., U.S. Department of Energy, Environmental Restoration Division. to Gabler, 
Mark. Boeing North American, Inc., Energy Technology Engineering Center, Re: Release of Facilities Ji!r 
Unrestricted Non-RadioloJ;ic Usc. dated April 21, 1997. 
: Gerritsen, W.J., Boeing North America, Specification for Removal o{ the Sui/dinK 4028 Foundation at the Santa 
Susana Field Laboratory, January 9, 1997. 
1 Lafflam, Steve, Letter Re: Building Demolition and Di"1posa/ at SSFL, April II, 2000. 
4 Rockwell International, Building 4028 Demolition Photo. Photograph Number ETEC-9/22/97-395366, September 
22, 1997. 
5 Internal Correspondence from Compact Reactors Committee to Balent, R., North American Aviation, Re: STIR 
Sun·ev ~ Recommendation and Minutes o{ Meeting ofDcccmhcr 31, 1963, January 31, 1964. 
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t'urther removal of brush to more fully delineate the contamination. 1 The research team is 
unable to identify the type of buried conduit discovered in this survey or its exact 
location. 

• 1976 Rockwell Radiological Survey. In 1975 and 1976. Rockwell International 
conducted decontamination and decommissioning (D&D) of Building 4028 as STIR 
operations had ceased in the building. Prior to dismantling the facility. Atomics 
International conducted a survey of the facility and determined that radiation sources 
were "'essentially confined to the reactor vessel internals and surrounding materials. 
thermal column, and test carriage... During the course of D&D activities. Atomics 
International performed radiological monitoring and surveying of the operation that 
included smear surveys. portable instrument surveys. air sampling. and radioanalyses of 
water. soil. and concrete. Surveys of the graphite logs within the thermal column found 
radiation levels ranging from 15 mrad/hr at the ends exposed to the test vault to 50 
mrad/hr at the ends nearest to the reactor. Six thousand pounds of graphite logs were 
removed from the thermal column and placed in shipping containers to be sent to the 
RMHF for subsequent shipment to Beatty. Nevada for burial. The thermal column wall 
had a radiation level of 500 mrad/hr in the center and 200 mrad/hr at the edges.~ 

Additional areas of elevated radiation included the test vault area, the ··donut." the 
thermal column walls. the reactor cavity floor. and the lower reactor concrete wall. 
Activation of the reactor concrete ranged from 14.0 picocuries per gram (pCi/g) beta to 
18.6 pCi/g beta. Analysis of concrete cores at 0 to I inches of core segment depth ranged 
from 12.1 pCi/g beta at the cavity wall to 4.904.1 pCi/g beta at the floor of the reactor 
enclosure. Atomics International had determined that the mean background for Building 
4028 was 16.8 pCi/g. To remove the activated concrete. an air-driven, hydraulically 
positioned Hoe-Ram was used to break out the activated concrete. Water was sprayed on 
the rubble to decrease the amount of airborne dust. Contaminated water from the 
concrete coring and Hoe-Ram operations was evaporated; however the report does not 
indicate where this evaporation occurred.3 

Atomics International placed the concrete rubble into boxes that were sent to the RMHF 
for shipment to an offsite burial location. Atomics International removed the entire floor 
area of the reactor enclosure and the concrete pad directly below the floor. In addition, 
the concrete structure that supported the thermal column shielding and extended under 
the floor area was removed to a depth of I .5 feet. Excavation of the floor area extended 
to a depth of 3 feet below the original floor level at the rear of the reactor cavity and 4.5 
teet at the front. The maximum specific activity of concrete samples taken from the 
concrete remaining in the wall and below the tloor measured 19.0 pCi/g beta. The 
removal of the concrete walls and tloor exposed the surrounding fill soil, which was 
sampled for radiation levels. Twenty-tive samples taken from the exposed soil 

1 Internal Correspondence from Harris, J.M. to McCurnin, W.R .. Rockwell International, Re: Plan of" Action fiH 
RMDF, November 18, 1975. 
c Ureda. B.F ., STIR Facilitv Decontamination and Di$position Final Report, A/-ERDA-13168, Rockwell 
International, August 26, 1976, pgs. 19, 30 . 
.l Ureda, B.F., STiR Facility Decolllamination and Disposition Final Report, Al-ERDA-13168, Rockwell 
International. August 26, 1976, pgs. 30,37-43. 
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surrounding the reactor cavity measured between 14.4 and 30.8 pCi/g beta. According to 
Atomics International. the natural background radioactivity levels of soil in the area 
surrounding the SSFL were historically measured fi·om 20 to 30 pCi/g beta. It should be 
noted that lesser readings have been used by Atomics International. Rockwell. and 
Boeing as a guide for onsite background levels. Nevertheless. Atomics International 
determined that the soil surrounding the concrete \vas at background radioactivity lcvels. 1 

The reactor cavity was backfilled with dirt and non-radioactive rubble and the opening in 
the test vau It was sealed with a 6-inch thick concrete-steel rein ICJrced wal I. The reactor 
cavity opening in the reactor room was paved with concrete. Other pits and trenches 
deemed unsafe were filled and paved. including a storage vault in the laboratory room. 
the shield door rail excavations. and the pipe pits ncar the reactor cavity. A final 
radiological survey of Building 4028 and the fenced area surrounding the building was 
conducted following D&D activities. One hundred measurements were taken with a 7 
mg/cm 2 absorber detector in the interior of the building and the measurements ranged 
from 0.02 to 0.07 mrad/hr above background (background \\as stated by Rocb\eil to 
have been between 0.03 and 0.04 mrad/hr). Eighty measurements taken within the 
fenced area surrounding the building ranged ti·om 0.02 to 0.08 mrad/hr above background 
(background was stated by Rockwell to have been bet\veen 0.02 and 0.04 mrad'hr). 
Atomics International summarized that the survey showed Building 4028 had been 
decontaminated to levels as low as practicable below the 1976 limits for future 
unrestricted use shown in the table below."' 

1976 Contamination Limits for Decontamination and Disposal of Building 4028 

Emitters Total Removable 
Beta-Gamma 0.1 mrad/hr at I em with 7 mg/cm 2 I 00 clpm1 I 00 cm2 

absorber 

Alpha l 00 dpmi I 00 cm2 20 dpm' I 00 cm2 

• 1981 Rockwell Environmental Survey. In 1981. a preliminary survey was conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination 
were found in portions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soi 1 outside the north, west. 
and south fence perimeters. Thirty-seven locations were identified lor sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to I ,142. 92 pCi/g. The soil activity at 12 inches deep ranged 
from 19.86 to I 04.00 pCi/g. Sample results in the drainage north of Building 4028 are 
described in the table below. Boeing-stated background levels ranged from 20 to 30 
pCi/g gross beta activity. Soil and asphalt sampling and radiological surveys identified 

1 Ureda, B.F., STIR Faci!itv Decontamination and Disposition Final Report. A/-ERDA-13168, Rockwell 
International, August 26, 1976, pgs. 43-47. 
1 Ureda, B.F., STIR Facility Decontamination and Disposition Final Report. A/-ERDA-13168, Rockwell 
International, August 26, 1976, pgs. 9, 55, 58. 
3 Internal Correspondence from Johnson L., Rockwell International, to Heine, W.F ., Re: Final Radiation Sun•ev -
Building T-028, elated May I 0, 1976. 
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eight areas with elevated radiological activity at the RMHF. including an area north of 
Building 4028. See Figure 2.1 u lor a more specific depiction of the sampling locations 
and Plate I tor the location of contaminated areas. 1 ='' 

1981 Soil Sample Analysis Results 

Sample Location 
Surface Activity Subsurface Activity 

(pCi/g) (pCi/g) 
North ofBuildinl! 4028 220.95 104.00 
North of Building 4028 50.15 30.23 
Northeast of Buildinl! -1028 84.82 51.15 
East of Building 4028 44.97 36.79 

• 1988 Rockwell Radiological Survey. In July 1988. Rocbvell International began D&D 
efforts again for Building 4028 after U02 experiments had ceased in the building. 
Surplus U02 was packaged for disposal and consisted of 278.671 grams of normal lJ02 

and 22.405 grams of depleted LJ02• In August 1988. equipment. piping, hardware. and 
electrical components ll·om room I 02A and B I 0 I were packaged for disposal. 
Additionally. the concrete floor of room I 0 I A \vas scabblcd and the walls dusted. From 
August through October 1988. the radioactive filter system and furnace \\ere 
dec on tam inated. removed. and d isposed.45 

Removal of the radioactive duct-work began in the attic and continued through the room 
I 02A fuel storage vault. the change room, and the rest room. The removal effort ceased 
while the furnace was being removed as it was necessary to repair and have the 
radioactive filter system operational for the furnace cleanup and removal. Following the 
removal of the furnace, the remaining ventilation ducting was removed in October 1988. 
From October through November of 1988, the HEPA filter components and stack were 
removed from the building exterior. the sump was pumped out, and furnace power 
transformer removed.6 

The furnace removal began with the llushing of the vacuum pump. Decontamination. 
monitoring. appurtenance removal and scaling of the arc furnace was completed in 
October 1988. During this process. an oily substance was discovered to be leaking from 
the filter box. The oil was solidified with Petroset and the surfaces were wiped. The 
furnace was then placed on a pallet and the exterior of the furnace was cleaned. 
According to the 1996 facility D&D report, the furnace was loaded with --LSA ·· waste 

1 Sapere Consulting. Inc. and The Boeing Company, Historical Site Assessment ofArea IV Santa Susana Field 
Laboratory. Ventura County. Calij(m1ia. Volume 2 Area IV Site Summaries, May 2005. p. 1-3. 
2 Pendleberry, S.L.. ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-000 I, Energy Technology Engineering Center, February I 0, 1993, pgs. 24-29. 
1 

Internal Correspondence from Peko. D. to McCurnin. W.R .• Rockwell InternationaL Re: Radioacti1·c A1atcrials 
Disposal Facilitv Assessment Plan. May 22, 1990. 
4 Klein, A., Building T028 Decontamination and Demolition Final Report. NOOJ T/000322, Rockwell International. 
June 6, 1990, pgs. 8-10. 
5 Pasco II a, A.L., Building 028 and STIR Facilitv Decontamination and Decommissioning. 028-AR-000 I. Rockwell 
International. March 18, 1996. pgs. 15-17. 
6 Pasco II a, A.L., Rockwell International Document No. 028-AR-000 I, Final Report, Building 028 and STIR Facilitv 
Decontamination and Decommissioning, March 18, 1996, pgs. 16-1 7. 
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and diatomaceous earth. sealed and prepared for shipment to Hanford. Washington. t<x 
burial as radioactive waste. 1 

All radioactive waste from the facility D&D was reported to have been sent to the RMHF 
for packaging and subsequent shipment to Hanford. Washington. or Beatty. Nevada. t(Jr 
land burial. A total of 1.500 cubic teet of radioactive waste was removed. Contaminated 
water from the concrete coring and Hoc-Ram operations was evaporated at the RMHI· _:> 

Rock\vcll International performed a final radiological survey in November 1988 and 
determined that all above-ground structures were f(lllnd fit to be disposed as 
.. conventional"" waste. presumably non-radioactive \vastc. Building demolition occurred 
fl\)!11 April to July 1989. According to Rockwell. below-grade structures met the 1988 
criteria for release with unrestricted usc and were left in place.'· 4 Additionally. a site 
\\ atcr runoff analysis. completed in September 1988. dctcrm ined there to be no detectable 
activity tl·om Building 4028 runoiT." Rockwell International performed a tina! 
radiological survey in 1991.6

,7 

• 1988 Rockwell Water Runoff Analysis. On September 15. 1988. a site water runotT 
an<-:lysis \vas conducted as part of D&D ctlorts. No cktcctablc activity vvas found by 
Rockwell.s 9 

• 1991 Rockwell Final Decontamination and Radiological Survey. In February 1991. 
Rockwell International presented the results and statistical analysis of the final 
radiological survey data for Building 4028 tha1 vvere conducted prior to building 
demolition in 1989. According to Rockwell's report summary. the data indicated small 
levels of residual radioactive contamination just above background in isolated areas of 
the facility. Total alpha/beta measurements made in 67 grid locations in Building 4028 
rooms I 02. I 02A and B I 0 I showed test statistic V<l!ues of 36.2 and 1.148 dpmll 00 em:'. 
respectively. Both of these values were below the :1cceptance limit for surface 
cuntamination of 5.000 dpm/ I 00 em:' that was reportedly etlcctive at that time. The 
removable alpha/beta measurements made in the same grid locations showed test statistic 
values of 33.3 and 89.9 dpm/1 00 em:'. respectively. Removable alpha/beta measurements 

1 Pasco I Ia. A.L.. Rockwell International Document No. 028-AR-000 I, Final Report, Building 028 and STIR Facilit1· 
Decontamination and Decommissioning, March 18. 1996, p. 16. 
2 Pasco I Ia, A.L .. Rockwell International Document No. 028-AR-000 I, Final Report, Building 028 and STIR Facilitv 
Decontamination and Decommissioning, March 18, 1996. p. 18. 
3 Klein, A., Building T028 Decontamination and Demolition Final Report, NOOI T/000322, Rockwell International. 
June 6, 1990, pgs. 8-10. 
4 Pascolla, A.L. Building 028 and STIR Facility Decontamination and Decommissioning, 028-AR-0001, Rockwell 
International. March I 8. 1996. pgs. 15-17. 
5 Pascolla, A.L., Rockwell International Document No. 028-AR-000 I, Final Report, Building 028 and STIR Facilitv 
Decontamination and Decommissioning, March 18. 1996. 
"Oldenkamp, R.D. et. al., Rockwell International Document No NOO I EROOOO 17, Nuclear Operations at Rockwell's 
Santa Susana Field Laboratory- A Factual Perspective, January 16, 1990. 
7 U.S. Department of Energy, Draft Docket No. ETEC-028, March 26, 1996. 
~ Klein, A .. Building T028 Decontamination and Demolition Final Report. NOOJ TJ000322, Rockwell International, 
June 6, 1990, pgs. 8-10. 
9 Pascolla, A.L., Building 028 and STIR Facility Decontamination and Decommissioning, 028-AR-0001, Rockwell 
International, March 18, 1996, pgs. 15-17. 
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taken on various remaining structures located at Building 4028 showed test stattsttc 
values of 6.2 and 3 1.8 dpm/l 00 em~. A II the removable alpha/beta values were below the 
Rockwell acceptance limit for removable contamination of 1.000 dpm/1 00 cm~. 1 

The ambient gamma exposure rates were observed to be slightly higher in the basement 
area (4.7 microroentgens per hour lflR/hJ). but still below the Rockwell International
reported allowable limits. The maximum acceptable contamination limits used for 
comparison are presented in the table below. The background gamma exposure rate for 
Building 4028 was determined by Rockwell International to be 17.9 flR/h.~ EPA docs 
not necessarily agree with these background or maximum acceptable contamination 
limits. 

Rockwell's 1991 Maximum Acceptable Contamination Limits 

Parameter Limit 
Total surface alpha/beta activity 5,000 dpm/100 crn2 
Removable surface alpha/beta activity 1.000 dpm I 00 cm2 
Ambient gamma exposure rate (at I meter) 5 rtRih above background 

I 0 f!R/h above background" 
L11111t appl1cabk tor out<;H.k areas or buJldmg 1ntt.'nors ,,.llh standwd slab floor aho\e-gradc construct Jon 

·• L1m1t applicahk for areas such as concn.::tc sh1eldcJ 'ault:-. 

• 1992 ORIS£ Verification Survey. In June 1992. the Oak Ridge Institute for Science 
and Education (ORISE) conducted a verification survey of Building 4028, including the 
above-grade pad. building vault. and stairwell. The survey included surface scans and 
smear samples for alpha, beta. and gamma activity, soil samples, and document review. 
According to ORISE's report. the primary contaminant within Building 4028 was 
uranium in natural and depleted isotopic abundances. Samples and data were submitted 
to ORISE's laboratory in Oak Ridge. Tennessee for analysis. The report indicated that 
soil samples were analyzed by gamma spectrometry for cesium-137 (Cs-137) and 
uranium, and were analyzed by wet chemistry methods for strontium-90 (Sr-90). Surface 
scans of the above-ground concrete slab. below-grade vault. and the stairwell did not 
identify any locations of elevated direct radiation. The average surface activity levels 
were < 83 dpm/1 00 cm2 for alpha and ranged from < 860 to I ,200 dpm/ I 00 cm2 for beta. 
Individual direct measurements ranged from < 83 to 89 dpm/ I 00 cm2 for alpha and < 860 
to I ,400 dpm/1 00 cm2 tor beta. Removable activity levels \vere < 12 dpm/1 00 cm2 for 
gross alpha and< 15 to 25 dpm/100 cm2 tor gross beta. ORISE's measurements and 
sampling data were within DOE guidelines in 1992. which are presented in the table 
below. According to the ORISE report. Building 4028 met the release requirements tor 
unrestricted usc.3 

1 Oliver. B.M .. Final Decontamination and Radiological Sun·cy ol Building T 028. N704SRR990033. Rockwell 
International, February 21, 1991, pgs.l4-15. 
2 Oliver, B.M., Final Decontamination and Radiological Survey ol Building T 028. N704SRR990033, Rockwell 
International, February 21, 1991, pgs.l4-15. 
3 Vitkus, T.J., Verification Sun•ey of'the Old Conscn•ation Yard, Building T064 Side Yard, and Building T028, Santa 
Susana Field Laboratory, Rod.-we/1/nternational. Ventura Countv, California, Oak Ridge Institute for Science and 
Education, October I 993. pgs. 5-11. 
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Surface Contamination Guidelines from DOE Order 5400.5 (1990 and 1993) 

Allowable Total Residual Surface Contamination (dpm/100 cm2
) 

Radionuclides Average Maximum Removable 
U-Natural, U-235. U-238. and associated decay 

5.000n I :'i.OOOn I .OOOu 
products 
Beta-gamma emitters (radionuclides with deca; 
modes other than alpha emission or spontaneous 5,0000-y 1 :'iJJOOfl-·r I ,000[3-y 
fission) e:\cept Sr-90 and others noted above 

External Gamma Radiation 
The average level of gamma radiation inside a building or habitable structure on a site that has co radiological 
restriction on its usc shall not ex..:ced the background level by more than 20 ~tR h. 

-Source {IS. Ikrart111L'tl' ot hlL'Ig: ()rdcr ).f00 ), RadJatJon Pnlk'ctlon ol tlk' Publ1c and th,_ l·n\Jronml'l~1 h . .'hru~!:: ~. 1990, p 1\'-h_ and 
( 'hangL' ~- .lanuar\ llJ'J3 

• 1995 California DHS Verification Survey. On September 14. 1995. a verification 
survey f(Jr Buildi~1g 4028 was performed by the California DIIS. The survey included a 
visual site inspection that confirmed that the above-ground structure of Building 4U28 
had been removed. The report indicated that the basement area had been stripped of all 
eqc~ipment ai'd fixtures. DHS conducted background measurements approximately 50 
yards from the remaining structure outside the basement room. The Ludlum M-19 Rate 
meter provided a reading of 8 ~tR/h outside the basement area. and an Eberline ESP-2 
\Vith a Ludlu;n 44-9 C-M pancake probe provided a background reading or 50 cpm. 

Dl-IS conduckd a scan ofthc main floor. which gave readings ranging fi·om 8 11R/h to 39 
11R/h. DHS attributed the range ofthe readings to the proximity of the RMHF. DHS also 
made contact readings at nine locations in the basement area and took wipe samples of 
the t1oor and walls surrounding the area previously <•ccupicd by the uranium melting 
facility. The contact readings ranged from 42 to 64 cpm. and the wipe sample readings 
ranged from 51 to 56 cpm. DHS summarized that the survey results were less than twice 
background for the basement structure and ''ere higher than the established background 
for the surrounding area. These higher levels were attributed. however. to the proximity 
of Building 4028 to the RMHF. 

DHS also concluded that the surface scans and wipe sample results were below limits for 
release for unrestricted use. These levels were derived from DECON-1 (Guidelines for 
Decontamination of Facilities and Equipment Prior to Release f()r Unrestricted Use) and 
were 5,000 dpm/1 00 cm2 alpha and beta-gamma for surface readings and 1.000 dpm/1 00 
cm2 alpha and beta-gamma for removable activity. 1 

• 1995 California DHS Release to Unrestricted Use. On December 21, 1995, the 
California DHS concurred with the release of Building 4028 for unrestricted use? 

1 Lupo, R .. Verification Survey of Building T028, California Department of Health Services. September 14, 1995. 
2 Correspondence from Wong, G., California Department of Health Services, to Rutherford, P.O., Rockwell 
International Corporation, Re: Rocketdyne ·s Letter Dated July 8, 1995 With Attachments Concerning the Release of 
Building5 T029, T028. and OCY, dated December 21, 1995. 
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• 1996 Rocketdyne Area IV Radiological Characterization Survey. During the 1996 
Area IV Radiological Characterization Survey. soil samples were collected and analyzed 
as part ofthe Area IV radiological characterization. Randomly selected. two soil samples 
were taken in the vicinity of Building 4028 (samples 95-0 I 07 and 95-0 I 08). Sample 95-
0 I 07 was located northwest of the paved area north .of Building 4025 and was reported to 
have had elevated levels ofCs-137 at 0.51 pCi/g. Sample 95-0108 was located soutlmest 
of the RMI-IF 4614 lloldup Pond and had Cs- I 37 levels of 0.43 pCi/g. These activities 
were reported by Rocketdyne to be below regulatory cleanup standards and "mostly 
within the range of U.S. background."" The report indicated that no remediation \vas 

. d I requtre . 

• 1997 DOE Release to Unrestricted Use. On April 2. I 997. DOE approved the release 
of Building 4028 without radiological restrictions.2 On April 4. I 997. DOE published a 
notice in the Federal Register certifying the radiologic condition of Building 4028. 3 On 
April 21. I 997, the DOE officially notified Boeing that Building 4028 was immediately 
available for unrestricted non-radiologic use.-1 

• 2002 EPA Technical Support and Field Oversight Document Review. In December 
2002. U.S. Environmental Protection Agency (EPA) contractor. Tetra Tech. provided its 
findings of an independent evaluation of the processes used by Rocketdyne to assess the 
radiological status of a number of buildings at the SSFL. including Building 4028. The 
findings were presented to EPA and concluded that Building 4028 had been adequately 
surveyed and the surveys were sufTtciently documented. No further survey action was 
recommended for Building 4028. The only recommendation Tetra Tech provided was to 
implement MARSSIM for all future radiological surveys at the SSFL.

5 

• 2003 RMHF South Fence Characterization. In 2003. an extensive characterization 
was performed on soils outside the RMI-IF south fence. According to a 2003 Boeing site 
environmental report, this area had historically contained small amounts of Cs-137. 
More than 40 soil samples were taken and analyzed for man-made gamma emitters. Cs-
13 7 was detected in most samples and averaged 27 pCilg. ranging from nondetectable to 
124 pCi/g in isolated spots. The approved soil release criteria for Cs-137 was 9.2 pCi/g.(' 
Contaminated soi Is were excavated. According to a 2009 Resource Conservation and 

1_Rocketdyne, Report No. A4CM-ZR-OO II, Area IV Radiological Charactcri::ation Sun·ev Final Report. August 
15, 1996. 
2 Internal Memorandum from Robison, S.A .. U.S. Department of Energy (DOE) Office of Northwestern Area 
Programs, Environmental Restoration, to Liddle R., DOE Oakland Operations Office. Re: Release ol 
Decontaminated Building 028 without Radiological Restrictions at the EnerAr;' Technology Engineering Center. 
dated A pri I 2, 1997. 
3 Certification ol the Radiological Condition ol Building 028 at the Energv Technology Engineering Center Near 
Chatsworth. California, Federal Register Vol. 62, No. 65, April4. 1997, pgs. 16144-16146. 
4 Correspondence from Liddle, R.H .. U.S. Department of Energy, Environmental Restoration Division. to Gabler, 
Mark, Boeing North American. Inc .. Energy Technology Engineering Center, Re: Release ol Facilities for 
Unrestricted Non-Radiologic u~e. dated April 21, 1997. 
5 Tetra Tech EM, Inc., Zone Ill EPA Region 9, Final Rocketdyne Technical Support and Field Oversight Document 
Re1·iewjor Buildings T-012, T-023. T-028, T-029, and T-363, December 20. 2002. 
6 Boeing, Site Environmental Report/or Calendar Year 2003. DOE Operations at 77Je Boeing Company Rocketdvne 
Propulsion & Power. RD02-148-0J, September 2004, p. 5-13. 
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Recovery Act Faci I ity Investigation report. three small shallow excavations were 
perf(mned south of the RMIIF perimeter fence to mitigate the elevated mixed fission 
products (primarily Cs-137) detected in soils during the south fence characterization. 
One of the small excavations \vas ncar the northeast corner of the Building 4028 area. 
The excavations measured 125 feet by 13 feet. 5 feet by 7 feet. and 7 feet by 12 feet. 
Excavation depths \vere approximately 0.5 teet deep. \vith approximately 130 cubic yards 
of soil removcd.l.2 Atler removal of the contaminated soil. six more soil samples vvcrc 
taken from the area and the average Cs-13 7 concentration was lowered to 3. 75 pCi/g. 
ranging from 1.65 to 7.08 pCi/g. Thesc samples were below the Boeing-stated approved 
release criteria of 9.2 pCi/g. applicabk at that time. Since the RMHF complex is still 
operating. a tina! cleanup survey will be perf(m11ed alter RMI-IF closure.3 

• 2006 Boeing Radiological Survey. In November and December 2006. Boeing 
performed a final status survey f()r five sites at the SSFL. including Building 4028. This 
survey included a gross gamma walkover survey. surface soil sampling. subsurface soil 
sampling, and exposure rate measurements. Acc(Jrding to Boeing. none of the samples 
reported radionucl ide concentrations above their respecti\ e derived cot>centration 
guideline levels (DCGLs) in 2006. Building 4(128 was recommended f(H· unrestricted 
release.4 The DCGLs established by Boeing were derived. radionuelide-specific activity 
concentrations within a survey unit corresponding to the release criterion and were based 
on the most .. restrictive .. standards between the Boeing DCGL and the 2006 EPA 
preliminary remediation goals (PRG) I 0-4 Risk Level. as indicated in the table belcm.' 
EPA does not necessarily agree that these standards were appropriate or effective at that 
time. 

Boeing's DCGLs for Radio nuclides of Concern 

Constituent Residential Soil Concentration (pCi/g) 

Boeing DCGL 1 EPA PRG 10-4 Risk 
Level 2 

'* ... 3 
Americium-241 5.44 187 

Cobalt-60 1.94 4 
Cesium-134 3.33 I 16 
Cesium-137 9.2 6 
Europium- I 52 4.5 4 
Europium- I 54 4.1 5 
Tritium 31,900 228 
Man.l!anese-54 6.1 69 
Plutonium-238 37.2 297 
Plutonium-239 33.9 259 

1 
MWH, Group 7 Northern Portion of Area JV RCRA Facilitv investigation Report, Santa Susana Field 

Laboratory. Ventura County, California. June 2009, p. 3-13. 
2 

The research team could not verify this information from the source cited in the 2009 Resource Conservation and 
Recovery Act Facility Investigation report. 
3 Boeing, Site Environmental Reportfor Calendar Year 2003, DOE Operations at The Boeing Companv Rocketdvne 
Propulsion & Power. RD02-148-0l, September 2004, p. 5-13. 
4 

Cabrera Services, Final Final Status Survey Report: Final Status Survey Post Historical Site Assessment Sites, 
Block I, Santa Susana Field Laboratory, Ventura County, California, March 2007, pgs I8-20, 3 I, 39. 
5 Cabrera Services, Inc., Final Status Sun•ev Report: Final Status Sun•ev Post Historical Site Assessment Sites. 
Block 1, March 2007. 
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Boeing's DCGLs for Radionuclidcs of Concern (concluded) 

~--- -

Constituent Residential Soil Concentration (pCi/g) 

BoeingDCGL l 
EPA PRG 10-4 Risk 

Level 2 

Plutonium-240 33.9 -

Plutonium-241 230 40.600 
Strontium-90 36 23 
Thorium-228 5 15 
Thorium-232 5 5 
Uranium-234 30 401 
Uranium-235 30 20 
Uranium-238 35 74 

''' 1 Bot:tng. Approved Sth.'\\'Jde Release ( nh.·na tor Rcmedw.tlon of RadJologJcal htctllltl'S at the SSI·L 
\99X 

'Source Based on IT/\ prcltmmaf\ remecliattol1 goals (i'R(is) l(>r rcstckl1ttal sotl at a 10-4 nsk kwl 
OSWLR 9355 OI-R3/\ "Drstnhutro11 ofOS\q:R Radronuclrde l'rclrmtnan RcmcJrattnl1 (ioals (I'R<is) 
Superfund !Jcctrontc Calculator" February 7. 200:2 http"//..._·pa-r)rgs ornl go,·lradionucltdes Data 
rctnevcJ October 26. 2U06 
' Mofe rcstnctt\'t' standard for each con~l!lUL'nt 1s hoi Jed 

October 2012 

• 2008 ORISE Verification Survey. In february 2008, ORISE performed a verification 
survey of Building 4028 to confirm Boeing's tina! status survey results. Surface scans. 
soil sampling. and a document review was conducted in two survey units comprising the 
former Building 4028 footprint. Radionuclide concentrations in soil samples were 
directly compared with Cs-137 and europium- I 52 (Eu-152) release limits of 4.7 pCi/g for 
Cs-137 and 2.8 pCi/g for Eu-152. Radionuclide concentrations in soil samples within the 
survey area group for Building 4028 ranged from ··-0.04" to 0.08 pCi/gfor Cs-137 and-
0.06 to 0.03 pCi/g for Eu-152. Gamma radiation surface scans did not identify any 
locations of elevated direct radiation. Based on the results. ORISE determined that the 
verification results confirmed Boeing's conclusions regarding the final radiological status 
of Building 4028 and that the release limits have been satisfied.' 

Radiological Usc Authorizations: During the course of building operations tl·om 1960 through 
1975. the usc of radioactive materials in Building 4028 was exempt tl·om California licensing 
requirements as a U.S. Energy Research and Development Administration (ERDA)-owned 
facility. 2 following the end of ERDA-sponsored operations in Building 4028, the following 
radiological use authorizations have been assigned to Building 4028: 

• Use Authorization 95. issued July 8, 1975. authorized the decontamination and 
disposition of the STIR, which involved low-level contamination and activities 
distributed around the reactor tank. The authorization expired July 8, 1976.3 

1 Vitkus. T.J., Verification Sun•ev of the Building 4059 Site (Phase B); Post Historical Site Assessment Sites, Block 
/; and Radioactive Materials Handling Facilitv Holdup Pond (Site 4614). Santa Susana Field Laboratory. The 
Boeing Company, Ventura Counzv. Calij(JI'nia, Oak Ridge Institute for Science and Education, June 2008, pgs. 1-11. 
c Atomics International, Document PP-704-990-002, Decontamination and Disposition o(Facilities Program Plan, 
January 23, 1975. 
3 Tuttle, R.J., Authorizationfor Use of Radioactive Materials or Radiation Producing Devices, Authorization No. 
95, Issue Date, July 8. 1975, Expiration Date: July 8, 1976. 
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• Usc Authorization I 08 was initially issued on June 22. 1977 J(x the use and storage of 
UO~ at Building 4028. 1 Usc Authorization I 08D. issued June 22. 1981. authorized the 
usc and storage of 600 kilograms of normal or depleted LJ02 for the lJ02 melting 
operations in Building 4028. Normal and depleted U02 was used in the form of declad 
pellets. powder. and mixed batches from previous melting experiments. The use 
authorization was reissued each year \\ ith the quantity allowed for usc and storage 
dropping to 300 kilograms in 1985. The last usc authorization \\as issued June 22. 1988 
and expired on September 22. 1989. On September 20. 1989 the retirement of Use 
Authorization I 08 was requested as all uranium was removed ti·om Building 4028 and 
the LKility had been demolished with the exception ofthe vault area.= '-l 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Building 4028 is first identified on a 1965 aerial photograph. In 1967. a 
drainage pathway is identified south of Building 4028. The drainage path identified in EPA ·s 
aerial photographic analysis for 1967 is directed to the southwest. The EPA aerial photographic 
analysis does not consistently present drainage paths in the area. and this drainage changed over 
time and with demolition of Building 4028. In 1980. an open storage (OS) area. identified as 
OS-13 by the EPA ·s aerial photographic analysis. is located west of Building 4028. OS-13 
contains possible stains. In 1988. a smoke stack is identified at Building 4028. Building 4028 is 
last identified on a 1995 aerial photograph.5 

Radionuclides of Concern: The primary contaminant within Building 4028 is natural and 
depleted uranium (U-234. U-235, and U-238).6 A I Ci plutonium beryllium (Pu-Be) source was 
used with initial criticality and low power experiments and N-16 was found in the reactor 
coolant. Radioactive polonium-21 0 (Po-21 0) would also be present in the coolant if a break 
should occur in the aluminum plate covering the bismuth window separating the thermal column 
from the reactor core.7 Other radionuclides of concern include isotopes of plutonium (Pu-238, 
Pu-239. Pu-240. Pu-241 ). americium-241 (Am-241 ). Cs-13 7, cobalt-60 (Co-60). europium 
isotopes (Eu-152. Eu- I 54), tritium (H-3). and Sr-90.8 All radionuclides of concern listed with 
the exception of N- I 6 (due to a short half-life) are included in the EPA October 20 I 0 Field 

1 Radioactin.: Material Authorizations. Rockwell International, BNA0:2647573. 
c Internal Correspondence from Burgess, D.D. to Isotope Committee Chairman. Rockwell International, Re: 
Applicationf(Jr Renewal ofAuthorizationfin· Usc of Radioactive Materials No. 1 08C. June S. 19SI. 
'NageL W.E .. Authorization for Use of Radioactive Materials or Radiation Producing Devices, Authorization Nos. 
IOSD, lOSE. IOSF. JOSH. IOSK, Rockwell InternationaL June 22. 19SI through June 22, 19SS. 
4 Internal Correspondence from Schmidt. F.G. to Moore. J.D .. Rockwell International. Rc: Retirement of User 
Authori::ation No. 108- Uranium Melt Facilitv T028. September 20, 19S9. 
5 Kartman. A.S., Aerial Photographic Analv.~is of Santa Susana Field Lahoratorv Area IV, Ventura Countv . 
California. Volume 1 & 2, U.S. Environmental Protection Agency, Office of Research and Development. 
Environmental Sciences Division, March 20 I 0. 
6 Vitkus. T.L Verification Survey of the Old Conservation Yard, Building T064 Side Yard. and Building T028, Santa 
Susana Field Lahoratory, Rodwell international. Ventura County. California. Oak Ridge Institute for Science and 
Education, October 1993, p. 6. 
7 Randen. et al., Hazards Summary Report 77ze Shield Test and irradiation Reactor Modijicationsfor One Megawatt 
Operation, NAA-SR-9129, Atomics International. December 15, 1963. pgs. 29. 70, 93. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume 1 · Methodology, May 2005, p. 2-9. 
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Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary of radiological 
contaminants of concern. 

Drainage Pathways: Water runoff is primarily to the west near Building 4028. 12 There arc t\\O 
storm drains (upper and lower) at the former location of Building 4028. Stonnwater runoff that 
enters these drains comes from a drainage north of Building 4024. which received surt~1cc water 
runoff from the areas cast of Building 4024, the asphalt area around Building 4024. and from the 
slope between the RMIIF and nearby rock outcrops. Prior to 2006. the Building 4028 culvert 
drained to a pipeline and surface water was conveyed to the RMI IF catch basin (RMIIF 4614 
Holdup Pond). Aller the RMIIF 4614 lloldup Pond was removed in 2006. surface \Vater tlm\ 
was redirected away from the storm drains and now drains around the former RMIIF 4614 
lloldup Pond and converges with the drainage than runs nor1h ofthe RMHF and enters the Meier 
Canyon drainage monitored hy Outfall 003.3 

An October 1998 email notes that Boeing received bids for erosion control work at the Building 
4028 area in October 1997 and that the outcome of the work was not likely to have been 
successfully achieved or sufticiently durable. The email goes on to discuss development of a 
new bid to provide an effective solution tor the "erosion and drainage problem at the B028 site.''4 

Radiological Contamination Potential: The preliminary MARSSIM classification f(Jr the 
Building 4028 area is Class I. due to its former use as a nuclear reactor. radiological incidents. 
and previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Building 4028 area. As discussed above, there 
were several radiological incidents at Building 4028 and documented evidence of radiological 
releases. Previous characterization studies for the Building 4028 area were focused on 
delineating the extent of contamination to standards that were applicable at the time and not to 
the standard required by the December 20 I 0 Administrative Order on Consent. Therefore. 
additional characterization is recommended lor the Building 4028 area. This includes the 
following Building 4028 areas and appurtenances: 

• Former reactor, test vault and fuel storage locations in the west portion of the Building 
4028 site. Leaks in the reactor and shield cooling lines may have left residual 
contamination in the area. 

1 Paseolla, A.L., Building 028 and STIR Facility- Decontamination and Decommissioning. 028-AR-0001, Rockwell 
International, March 18, 1996, p. 4. 
"MWH, Group 7-Northern Portion ofArea IV RCRA Facility Investigation Report, Santa Susana Field Laboratory. 
Ventura County, California, Volume I Text, Tables, and Figures, June 2009, pgs. 2-4, Figure 2-78. 
1 MWH, Group 7-Northem Portion of Area IV RCRA Facility lm·estigation Report, Santa Susana Field Laboratory, 
Ventura County, California, Volume I- Text, Tables. and Figures, June 2009, p. 2-7. 
4 Email from Gutierrez, A., Newtech Resources, to Trippeda, D.M., Boeing, Re: 81028 Site Hill Erosion Control 
Project, October 16, 1998. 
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• Former radioactive sink for liquid waste disposal in the cast portion of the Building 4028 
footprint. The known radioactive sink may have left residual contamination in the area. 

• Former holding reservoir [RMHF 4614 lloldup Pond] located at the edge of the asphalt 
driveway leading to the Building 4028 footprint that accumulated cooling tower water 
and rainwater. If radioactive materials \\ere released or accumulated in the holding 
reservoir. residual contamination may be present. 

• Fonner trench outside the reactor room that contained the water purification system and a 
primary side circulating pump as part of the cooling tower system. The trench could 
provide a drainage area t<x surt~Ke water and could collect any residual contamination. 

• Former sump pump located at the nortlmest corner of the Building 4028 test vault 
accessway [RMIIF 4614 Holdup Pond pump] that pumped \Vater fi·om the holding 
reservoir to Rocketdyne. If radioactive materials were released or accumulated in water. 
rec;idual contamination may be present. 

• Former spill areas on the bank above the former Building 4028 area noted in a 1975 
letter. These known areas of contamination \\ere thought to have fiJikmed drainage 
pathways down the bank. Residual contamination may be present. 

• Open storage area (OS-13) \\est of Building 4028 depicted in a 1980 aerial photograph. 
Possible stains were noted in this area. If radioactive materials were released from OS-
13. residual contamination may exist. 

• Drainage areas north and south of Building 4028. Aerial photographs and other 
documents note stormwater drainage pathways on the north and south sides of the 
building. Residual contamination may exist in these drainages. 

2.18 RMHF Holdup Pond/Catch Basin 4614 Area 

Site Description: The Radioactive Material Handling Facility (RMHF) 4614 Holdup 
Pond/Catch Basin Site area. formerly the Radioactive Material Disposal Facility (RMDF) 4614 
Site area, comprises RMHF 4614 Holdup Pond/Catch Basin and the drainage channel that 
terminates at the pond from the west side of the RMHF complex. The RMHF 4614 Holdup 
Pond/Catch Basin is often referred to as the Building 4028 Pond or 4028 Pond, and has also been 
referred to as the RD-621 pond. For purposes of this section, Site 4614 will be referred to as the 
RMHF 4614 Holdup Pond. The RMHF 4614 Holdup Pond was originally constructed in the 
early to mid-1960s as a holdup pond for Building 4028.1.~ Figures 2.18a through 2.18h provide a 
recent photograph. site plan. historical photographs, and building-specific drawings. 

Building Features: The former RMHF 4614 Holdup Pond comprised an approximately 25- by 
25-foot pond sealed with coated asphalt with a depth of approximately 4 feet and a capacity of 

1 Cabrera Services, Final Characterization and Final Status Survey Report: Radioactit·e Material\· Handling 
Facilitv Holdup Pond (Site 4614), March 2007, p. 2. 
2 Internal Email from Rutherford, P. to Marshall, R., The Boeing Company, Re: Radioactive Material Handling 
Facilitv (RMHF) Catch Basin Alarms, Santa Susana Field Laboratorv, February 13, 2003. 
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approximately 30.000 gallons. The coated asphalt was designed to prevent the seepage of \Vater 
into the environment. The pond was equipped with two parallel centrifugal pumps that pumped 
efllucnt fi·om the pond through a 6-inch discharge line that emptied into a catch basin at the 
southwest corner of Building 4025. just north of B Street. From here the effluent entered an 
open drainage ditch and into the I i 11 Street Drainage that directed tlow to the Santa Susana Field 
Laboratory (SSFL) 3.000.000-gallon Silvcrnalc retention pond. 12 34 

The pond was also equipped \vith three level S\\ itches. Two of these switches started each of the 
pumps and a third switch triggered a remote trouble light at the control center. The pond also 
had a dissolved radioactivity probe that had a local buzzer that tripped the same remote trouble 
light. According to a 1991 incident report. guards posted at the control center were responsible 
for responding to the trouble light in the event it \\as activated." The two float s\vitches were set 
to leave approximately 2 feet of water in the pond at all times. as this amount of water shielded 
the probe fi·om the fixed contamination at the bottom of the pond (sec Radiological Incident 
Reports A0077 and A0232 below).r, Any fixed contamination remaining in the RMIIF 4614 
Holdup Pond asphalt was dug up in 2006 during decontamination and decommissioning (D&D) 
activities. 7.S 

According to a 1969 plot plan and a 2009 Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) report. the RMHF 4614 Holdup Pond received surt~1cc water from 
Building 4028 and Building 4024 via asphalt-paved drainages. Surface water fi·om the RMIIF 
operational area was conveyed to the RMHF 4614 Holdup Pond by an asphalt-paved swalc along 
the northern site boundary and asphalt paved drainage from the western end of the RMHF 
complex. Based on the 1969 plot plan, drainage also appears to have been received from paved 
areas to the north of Building 40 I 0, as well as paved areas south of Building 4028. The 1969 
plot plan also shows a 3-inch drain line leading from the southwest corner of Building 4028 into 
a ditch that directed flow to the RMHF 4614 Holdup Pond.'! 10 

Former Use(s): The RMHF 4614 Holdup Pond was originally constructed in the early to mid-
1960s as a water retention pond for Building 4028. which housed the shield test reactor (STR) 
and the shield test and irradiation reactor (STIR). It was converted for RMHF use by removing 
the Building 4028 piping and constructing a drainage channel between the pond and the RMI-IF. 

1 Adler. K.L. and P.S. Olson, Rockwell International Document No NOO IT I 000262. CERCLA Program Phase I 
Installation AssessmentjiJr DOE Facilities at SSFL, April 25. 1986. 
2 Atomics International, Drawing No. 303-GEN-C40 Sheet No. 6. Santa Susana Facilitv Plot Plan. February 17, 
1969. 
' Bassat. S. and P. Holten. Occurrence Report RD-91-3-RMDF-91-2, February 28, 1991. 
~ Richards, C. and K. Murray, Rockwell International Document No. GEN-ZR-00 19, Safetv Analrsis Docl/1/lentfin· 
RMDF Operations, September 9, 1992. 
5 Bassat, S. and P. Holten, Occurrence Report RD-91-3-RMDF-91-2. February 28, 1991. 
(• Bradburry, S.M., Rockwell International Internal Letter, Subject: Radiological Safetv Incident Report T02~ Hold
Up Pond, January 22. 1982. 
7 Cabrera Services, Final Characterization and Final Status Survey Report: Radioactil·e Materials Handling 
Facilitv Holdup Pond (Site 4614), March 2007, pgs. 2, 9. 
8 Kneff, D.W. and R.D. Meyer, Radioacti1·e Materials Handling Facilitv (RMHF) Demolition Prow·am 
Management Plan, PMP-00008. The Boeing Company, January 30,2004, pgs. 12-13. 
"MW!-1, Group 7-Northern Portion of Area IV RCRA Facility Investigation Report, Santa Susana Field Laboratory, 
Ventura Countv, California. Volume 1 Text. Tables, and Figures, June 2009, p. 2-6. 
10 Atomics International, Drawing No. 303-GEN-C40 Sheet No. 6, Santa Susana Facilitv Plot Plan, February 17, 
1969. 
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A 2007 final status survey report states that the Building 4028 water retention pond was likely 
modified around 1976 when the remaining reactor at Building 4028 was decommissioned and 
removed; however. 1969 plot plans show the drainage channel tl·om the RMI-IF to already be 
present. In addition, the 2009 RFI report states the water retention pond was modified in 
approximately 1961 to receive surface \Vater runofffrom the RMHI ... 1~ 

As indicated above, the pond had a capacity of approximately 30.000 gallons and was monitored 
tor possible radiological contamination. The pond and drainage channel were lined with asphalt 
until the fall of 2006, when the asphalt was removed as part of D&D operations. In addition to 
the asphalt. concrete. soiL and 60 feet of asbestos-cont~!ining piping were removed from the 
RMIIF 4614 Holdup Pond area. The holdup pond \\as replaced with a 1.500-gallon 
polyurethane stonmvater aboveground storage tank in 2006. The tank receives runotfll·om the 
RMHF via a drainage pipe. Stonnwater runoff is collected and then pumped from the 
abovcgmund storage tank to a pipeline that discharges to a lined drainage along I i 11 Street. 
Drainage follows I i 11 Street toG Street and then continues through lined and unlined channels to 
the I i 11 Street Drainage. 3.J_s_r, 7 

The RMIIF 4614 Holdup Pond was monitored and alar:,1 cd by a sodium i,)dinc gamma exposure 
meter. Any alarms result in the immediate sampling of water. According to a 2005 historical 
site assessment (l-ISA), all alarms in the previous 14 years \\ere false alarms caused by power 
supply and telephone line problems during wet weather. Reportedly. no activity has been 
detected in the water. Water pumped tl-om this pond into the SSFL \Vater reclamation system 
was ultimately sampled according to the National Pollutant Discharge Elimination System 
permit.x In a 1988 site visit, RMHF staff indicated that the pond was monitored regularly, 
especially in the rainy season. The pond was monitored at least monthly by the Rockwell health 
and safety department. Furthermore, the pc•nd \Vas checked weekly during the winter and daily 
during periods of rain. Rockwell RMHF statT indicated that radioactive contamir.ation of the 
pond from the storage of solid materials in the RMI-IF yard was remote.

9 

1 MWH, Group 7-Northern Portion ofArea IV RCRA Facility lm·estigation Rcrort, Santa Susana Field Lahora/ory, 
Ventura Countv. Ca/ij(mJia, Volume 1 Text. Tah!cs. and Figures. June 2009. p. 2-6. 
2 Atomics International, Drawing No. 303-GEN-C40 Sheet No. 6, Santa Susana Facility Plot Plan, February 17, 
1969. 
3 Internal Correspondence from Moore, J.D. to Remley. M.E., Rockwell InternationaL Re: Quarter!v Re1·iew of the 
RMDF (T022)fiJr Radiation Safetv, First Calendar Quarter, 1985, May 29, 1985. 
4 Cabrera Services, Final Characterization and Final Status Sun·cr Report: Radioactive Materials Handling 
Facilitv Holdup Pond (Site 4614), March 2007, pgs. 2, 9. 
5 Kneff, D.W. and R.D. Meyer. Radioactive Materials Handling Facilitv (RMHF) Demolition Program 
Management Plan, PMP-00008, The Boeing Company. January 30, 2004. pgs. 12-13. 
{, MWH, Group 7-Northern Portion a/Area IV RCRA 1-acilitv Investigation Report, Santa Susana Field Laboratory, 
Ventura Countv, California, Volume I Text, Tables, and Figures and Volume II RFI Site Reports Appendix C, 
June 2009, pgs. 2-6-2-7, C.2-5. 
7 MWH, RCRA Facility Investigation Work Plan Addendum Amendment Radioactil'e Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratory, Ventura County, Calij(Jrnia, March 2008, 
p. 2-5. 
8 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment o/Area IV Santa Susana Field 
Laboratory, Ventura County, California, Volume 2 Area IV Site Summaries, May 2005, p. 1-25. 
9 Lavagnino, G., ETEC Meeting and Site Visit, U.S. Department of Energy, August 17, 1988. 
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During the dry season \\hen the pond dried up. the sediment was reported to have been removed 
from the lined pond and analyzed for contamination prior to being disposed as radioactive waste. 
According to the 2005 liS!\. low levels (e.g. 34 pCi/g in 2003) of cesium-137 (Cs-137) were 
frequently found. 1 It is important to note that the research team did not locate any sampling data 
from the sediment removed from the RMHF 4614 Holdup pond. 

Information from Interviewees: A number of former employees were interviewed about their 
experience at the SSFL. Three remembered the RMII F 4614 Holdup Pond. Excerpts fl·om their 
interviews arc included bclm\. 

Interviewee 254 worked at the SSFL from 1957 to 1989 and became the Fngineer in Charge at 
the RMDF, now known as the RMHF. The following excerpts were pulled from the interview. 

'"In 1977 or 1978 H'e had a lot o/min and the holdup ponds were m'eF/foll'ing. I m111ld 
get a phone call in the middle o(thc night that a pond alarm \\DS going ofl This meant 
the \Vater level of the pond H"l/.1 getting too high. 1 would han' to go up to the hill in the 
middle ofthe night and \\'C fwd to catch any excess ll'aterfimn the holding pond. We fwd 
to catch n·crvthing hccause the HPs {health physicists} fwd to monitor it to sec i/it ll'as 
clean. Et·cn though it \I'IIS prnumah~r clean, it was rainji·om the sky, thefcl('f that itfl>l! 
in areas where radiological or chemical material \\'as used meant ll'c had to monitor the 
ll'ater. 1(it \\'as clean it could go to the Rocketd)'ne holdup pond. " 

"The RMDF had a /0,000 to lO,OOU gallon holdup pond down to the west, past Building 
75. That pond had alarms and radiation monitors on it. During the rains, \\'e had to 
store all the excess water in 55-gallon drums so the HPs could monitor it. We had a lot 
of drums that had to be stored in an outdoor swrage area at the RMDF complex so they 
could he verified as clean bcfhre heing released. One whole parking lot was jit!l of 
drums of rainwater. ":; 

Interviewee 419 retired tl·om Rockwell International/Boeing as the Division Director for 
Environment, Health and Safety. The interviewee was a member of the Environmental Health 
and Safety group for 22 years. The following excerpts were pulled from the interview. 

"The parking lot at the RMDF drained to the RMDF pond, which was also 
radiologically monitored. There was a cleanup on the RMDF slope hetween the 
parking lot and the end of the property. It entailed cleanup of' the parking lot, 
slope, and an adjacent leach field. After the cleanup was completed, asphalt was 
put in place to seal any remaining contamination in place during the RMDF leach 
field clean up. The spill was the result of a large plastic carhoy thatfctiled. " 3 

Interviewee 277 started working at SSFL in May 1975 as a technician in Building 006 for 
Atomic International's Sodium & Component Technology Group. The interviewee was 
transferred 2 to 3 years later to work at the RMHF. The pond mentioned in the interview is the 
RMHF 4614 Holdup Pond. The following excerpts were pulled from the interview. 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area 1V Santa Susana Field 
Laborat01y, Ventura County, California, Volume 2- Area IV Site Summaries, May 2005, p. 1-26. 
c Interview No. 254 conducted by DOE and EPA on July 20,2010. 
3 Interview No. 419 conducted by DOE in 2010. 
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"After working jhr 2 or 3 vears at Building 006, I H'as tmmferred to RST's 
department at the mdioactil·e materials di.\posalf(Lcility (RMDF). 
Once we had a spill of~t·ater at the RMHF vvhen a tech lefi the \t'atcr running and 
the jill tank with radioacti1·e 1mter in it overflowed onto the asphalt. It \t'as 
ha/l(lled immediately like the charge of the light brigade. I was called in at night 
in the rain to lzclp WIC/111111 the water offthe asphalt that drained to the pond at the 
hottom of the hill. llle pond did overflmv into the canyon in heavy rains. lhe 
pond is no longer tlzere ···it was dug out. The pond \1'{/S actuallc• hui!tfhr Building 
2R there was a drainage line direct fi·om Building 28 to the pond. Nmr 
drainage lmter is pumped into a Baker tank, to 17th Street and then to Sih·en/{/lc 
Reservoir and to outf(i/1 18. I think .. 1 

Radiological Incident Reports: There have been several incidents associated with RM H F 4614 
Holdup Pond that could have resulted in a release to the environment. The following table 
provides inf(xmation presented in an incidents database provided by Boeing. Summaries of only 
the incident reports that resulted or may have resulted in releases to the envirnnment are 
provided f(JIIowing the table, when available. Summaries of all available incident reports arc 
provided in Attachment A. 

RMHF Holdup Pond 4614 Incident Report Summary 

Incident File Date of 
Location oflncident Isotopes Description of Incident 

Name Incident 
A0077/A0232 1/17/1979 Floc Tower Area Mixed Fission RIA Water From Floculation To\\er 

Product Contaminated Drainage Ditch And 
Pond. 

1/30/1979 Pond Mi,cd Fission i Increased R/A In Runoff\Vater From 
Product RMDF. 

i\0080 11911980 RMDF & Drainage Mi:-.cd Fission Water Ho~;e Broke Overfilling RIA 
Product Waste Tank And Drained To 28 

Pond. 
i\0096 I /2011982 Pond Stuck Float Switch Pumped Pond 

Dry I ncrcasing Background To 
Cause A I arm. 

i\0265 2127 I 1991 Pond Water Overflowed Pond When 
Check Valve Stuck During Rain 
Storm. 

• On January 30, 1979, a water sample from the RMHF 4614 Holdup Pond (note the 
incident report refers to the pond as the Building 4028 retention pond) showed an unusual 
increase in the concentration of radioactivity within the pond. According to the incident 
report, the probable source was an accidental release of less than 0.4 millicuries (mCi) of 
strontium-90 (Sr-90) and Cs-13 7 from a contaminated paving area near the flocculation 
tower at RMHF. 

The source of contamination as described in the incident report is vague; however, the 
incident report indicated that between January 17 and January 23, 1979, a hose used for 

1 Interview No. 277 conducted by DOE in 2010. 
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the transfer of radioactive solutions to the packaging room fl·om the llocculation tower 
was wrapped with plastic and placed in a plastic bag on the ground surface. This area 
had also been the previous location of a catch tray used for containing liquids that may 
have spilled from 55-gallon drums. According to the incident report. the tray may have 
leaked contaminated water onto the paving. In addition. water contaminated with 
radioactive material from the f1occulation tm\er process was "accidentally" rinsed into 
the RMHF 461411oldup Pond between January 17 and January 23, 1979. Based on the 
information contained within the incident report it is unclear whether the source of 
contamination is from the transfer hose that had been wrapped and placed in a plastic bag 
or the catch tray. 

According to the incident report. the release of 0.4 mCi of Sr-90 and Cs-137 collected in 
the RMHF 4614 Holdup Pond and increased the concentration of radioactivity in the 
pond vvater to a maximum observed value of 8 x 1 o·r. microcuries per milliliter (~tCi/mL). 
The surface of the silt at the inlet of the pond was observed to be approximately 2.000 
picocuries per gram (pCi/g). No increase in silt activity was reported to have been 
detected downstream ofthe pond. 

Heavy rainfall immediately f(1llowing the detection ofthe high radioactive concentrations 
forced the pumping of the RMHF 4614 Holdup Pond to a surface drainage channel 
leading to the Rocketdyne Pond R2A. \Vhich is discharged during heavy rains to Bell 
Canyon. This latter discharge resulted in ofTsite release of water from the Rocketdyne 
retention pond. Radioactivity levels in water released from the R2A Pond to Bell Canyon 
were reportedly no ditTerent tl·om natural background levels: however no information is 
provided concerning how much sediment may have transported to the R2A pond during 
this event. The incident report indicates there was repeated sampling of the R2A pond: 
however the results of those sampling activities were not included in the incident report. 
Radioactivity levels in water at a distance halfway to the Rocketdyne pond at 1 ih and G 
Streets were ·'observed to be slightly detectable above background." 

Following the detection of radioactivity in the RMI-IF 4614 Holdup Pond water and the 
pumping of that water during heavy rainfall to the Rocketdyne pond, the incident report 
indicated that personnel used asphalt sealant to cover the contaminated paving. However. 
additional rains fell following the application of the sealant and washed it loose. 
Personnel then reportedly applied water-setting cement. followed by another application 
of the asphalt sealant during clear weather. Following the application of the sealant, 
runoff from the RMHF carried .. significantly more activity" to the RMHF 4614 Holdup 
Pond "'due to scavenging of surface contamination by the sealant and suspension of the 
sealant in rainwater runotT.'' 

Analysis of the silt samples from the pond before and after the application of the sealant 
indicated that much of the sealant was "plated ouf' in the top layer of silt at the inlet of 
the RMHF 4614 Holdup Pond. The incident report did not indicate what remediation. if 
any, occurred at the RMHF 4614 Holdup Pond to remove contamination from silt. 

According to the incident report, contamination surveys were conducted on January 30 
and 31, 1979, and February 1 and 2. 1979. to determine the distribution of activity 
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downstream from the RMHF complex. The incident report indicated that on January 30. 
1979. activity was detected at I i 11 and B Streets at levels of 2.000 counts per minute 
(cpm) associated with vegetation in the culvert at that location. The incident report stated 
that this activity ""may have accumulated from radioactivity in water that had been 
previously pumped from the pond." Surveys of the RMHF complex area measured 
2.5.000 cpm with hot spots of 35.000 cpm at the flocculation tm\er pad and runoff ditch. 
Following the application of the asphalt sealant on January 31. 1979. the levels were 
reduced to 20 to 50 percent of the original values. and there \\as ""no detectable activity 
downstream of I i 11 and B Streets" (J\0077. A0232 ). 1 2 

• On January 9. 1980. a water hose broke and caused th~.: 5.000-gallon radioactive water 
tank to overflow. An estimated I 00 gallons of rquid containing 0.0 I f1Ci of mixed 
fission products drained to the RMHF Holdup Pond 4614. J\ report of property damage 
or loss indicated that the spill resulted in the contamination of approximately 2.500 
square feet of asphalt paving. and an accumulation or approximately 3.000 gallons of 
contaminated liquid. This incident i'> discussed in detail in Section 2.1. above (A0080). 3 

This spill is depicted on Plate I. 

• On January 20. 1982. the \\akr monitor in the RMHF 4614 lloldup Pond alarmed during 
heavy rain. It was found that the pumps were still running and had pumped the pond 
down to approximately six inches of water. According to the incident report. the float 
switches were set to leave approximately 2 feet of \Vater in the pond. as this amount of 
water shielded the detector head from the fixed contamination in the bottom of the pond. 
The incident report summarized that the float switches malfunctioned and did not turn the 
pumps off as designed. The incident report did not report whether any contaminated 
waters were pumped out ofthe pond as a result ofthe water having been pumped so low 
(A0096).4 

• On February 27. 1991, the radiation/high water monitor in the RMHF 4614 Holdup Pond 
alarmed during a heavy rainstorms. According to the incident report. the discharge 
pumps could not keep up with the incoming rainwater and some over-1low of the water 
occurred. Water samples were collected from the inlet. discharge. over-flow points and 
main SSFL pond outlet. The report indicated that no radioactive discharge occurred. It 
was determined that a partially stuck check-valve in the pump intake line caused the 
over-flow. The incident report indicated the vegetation debris was removed from the 
pond the following day; however. the incident report did not indicate how much debris, 
or whether the debris was checked for contamination (A0265).:i 

1 Gardner, F.W. Rockwell International Internal Correspondence, Re: Release of" Radioactivity from RMDF 
January 1979, February 23, 1979. 
2 Gardner, F.W., Rockwell International Internal Letter. Subject: Radiological Safety Incident Report RMDF, 
February 26, 1979. 
3 Bradbury, S.M., Rockwell International Internal Correspondence, Re: Radiological Safctv Incident Report. RMDF. 
January 9. 1980, April9, 1980. 
4 Brad burry, S.M., Rockwell International Internal Letter, Subject: Radiological Safety Incident Report T028 Hold
Up Pond, January 22, 1982. 
5 Ervin, Guy, et al., Occurrence Report, March I8, I992. 
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Current Use: Usc of the RMHF 4614 lloldup Pond \vas discontinued in 2006 and the pond was 
excavated. Approximately 260 cubic teet of soil was removed I 0 feet north of the RMIIF 4614 
Holdup Pond due to elevated Cs-137 sampling results (see below) and approximately 80 cubic 
feet of soil was removed during excavation of the drainage channel. Neither area was graded or 
backfilled following the removals. The drainage channel and pond were replaced in 2006 with a 
I ,500-gallon polyurethane stonnwater aboveground storage tank. The tank receives runoff fl·om 
the RMIIF via a drainage pipe. Stormwater runotl is collected and then pumped fl·om the 
aboveground storage tank to a pipeline that discharges to a lined drainage along I i 11 Street. 
Drainage follows I i 11 Street to Ci Street and then continues through lined and unlined channels to 
the I i 11 Street Drainage. 1 ·~· 3 ·-l 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Rclease(s): A 
chronology of radiological investigations at this site is as f(Jllows: 

• 1979 Release Cleanup. In 1979. contamination resulting fl·om the operation of the 
flocculation tower not1h of Building 4021 was identified in the asphalt drainage channel 
and fixed in place by the application of a bituminous coating. The coating was initially 
intended as a temporary fix as it is vulnerable to weathering. It has been fi·equently 
replaced to prevent contaminant migration. Contaminated runofT water and sludge were 
also removed from the RMHF 4614 Holdup Pond. The pond surfaces were scrubbed. but 
low-level contamination remained. This low-level contamination was fixed in place with 
an asphalt sealer. Low levels of contamination have been identified periodically in the 
sediments that accumulate in the pond. These sediments are removed during the dry 

~ () 
season. · The sources cited do not provide information on how the sediments were 
disposed. 

• 1981 Rockwell Environmental Survey. In 1981. a preliminary survey was conducted to 
support RMHF decommissioning. Low levels of fixed and removable contamination were 
found in pot1ions of the RMHF asphalt and in the soil beneath the asphalt paving. 
Localized areas of contamination were also discovered in the soil outside the north. west. 
and south fence perimeters. Thirty-seven locations were identified for sample collection 
with a micro-R meter. Samples were taken at the surface and at 12 inches below the 
surface (subsurface) to determine the extent of contamination. Surface soil sample 
activities ranged from 21.25 to I, 142.92 picocuries per gram (pCi/g). The soil activity at 
12 inches deep ranged from 19.86 to I 04.00 pCi/g. Sample results surrounding the RMHF 
4614 Holdup Pond are described in the table below. Boeing-stated background levels 

1 Cabrera Services. Final Characterization and Final Status Sun·ev Report: Radioactit·e Materials Handling 
Facility Holdup Pond (Site 4614), March 2007, p. 2. 
:' Kneff, D.W. and R.D. Meyer. Radioactit·c Materials Handling Facilitv (RMHF) Demolition Program 
Management Plan, PMP-00008. The Boeing Company, January 30,2004, pgs. 12-13. 
1 MWH, Croup ?-Northern Portion ofArea JV RCRA Facility investigation Report, Santa Susana Field Lahoratorv. 
Ventura Countv. California. Volume 1 - Text, Tables, and Figures. June 2009, pgs. 2-6, 3-8. 
~Site Environmental Reportfi:Jr Calendar Year 2008, DOE Operations at The Boeing Company, Santa Susana Field 
Laboratory, Area IV, The Boeing Company. September 2009, p. 2-4. 
5 Kncff, D.W. and R.D. Meyer, Radioactil•e Materials Handling Facility (RMHF) Demolition Prog1w11 
Management Plan, PMP-00008, The Boeing Company, January 30.2004, p. 13. 
c, Pendlcberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan, 
RMDF-AN-0001, Energy Technology Engineering Center, February I 0, 1993, p. 30. 
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ranged tl·om 20 to 30 pCi/g gross beta activity. Many of the soil samples listed below 
indicated elevated readings even when compared with the Hoeing's background range. 
Soil and asphalt sampling and radiological surveys identified eight areas with elevated 
radiological activity at the RMHF. See Figure 2.1 u for a more specific depiction of the 
sampling locations and Plate I for the location of contaminated areas. 12 3 

1981 Soil Sample Analysis Results 

Sample Location 
Surface Activity Subsurface Activity 

(pCi/g) (pCi/g) 
North side of RMIIF 4614 Holdup 38.78 47.17 
Pond Channel 
North side of Rf\1H F 4614 lloldup 44.57 34.42 
Pond Channel 
North side of RMHF 4614 Holdup 35.00 -~2.6-; 

Pond Channel 
North side of RMHF 4614 Holdup 64.16 2E.04 
Pond --1-----------
North side of RMHF 4614 Holdup 30.6' 31.42 
Pond 
RMHF 461411oldup Pond 40.78 31.42 

South side of RMHF 4614 Holdup 40.20 32.43 
Pond Channel 
South side of RMHF 4614 Holdup 45.37 30.81 
Pond Channel 
South side of RMHF 4614 Holdup 37.60 19.86 
Pond Channel 

• 1991 Progress Report. A project progress report for August 1991 noted that the surface 
water from the RMHF 4614 Holdup Pond \Vas drained and the pond \\as refurbished. 
The sludge collected from the bottom of the pond contained Cs- 1 3 7 in amounts ranging 
from 34 to 69 pCi/g. Traces of cobalt-60 (Co-60) were det;?cted at 2 pCi/g. Natural 
potassium (K-40) was found at .. typical levels" (22 pCi/g). After draining, the pond 
bottom was dried and vacuumed. Fixed contamination ranr.;ed from 1.800 to 3.000 
disintegrations per minute per 100 square centimeters (dpm/1 00 cm2

) beta-gamma (U.S. 
Department of Energy [DOE] Order 5400.5 lists a maximum beta-gamma level of 15.000 
dpm/1 00 cm2

). Smears indicated no detectable contamination above background levels 
prior to application of the new asphalt sealing compound.4 

• 2006 Boeing Final Status Survey. In November and December of 2006. Boeing 
performed a characterization and final status survey for RM HF Holdup Pond 4614 area. 
An initial gamma walkover survey of the entire accessible area was conducted. The 

1 Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment of Area IV Santa Susana Field 
Laboratory, Ventura County. California. Volume 2 Area IV Site Summaries, May 2005, p. 1-3. 
2 Pendleberry, S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project Management Plan. 
RMDF-AN-0001, Energy Technology Engineering Center, February 10, 1993, pgs. 24-29. 
3 Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: Radioactive Materials 
Disposal Facility Assessment Plan, May 22, 1990. 
4 Gaylord, G., Ener&rv Technology Engineering Center Project Progress Report. Accounting Periodfor August 1991, 
Attachment 1-2, .2. 
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walkover survey found elevated gross gamma activity in two areas. at the top of the 
drainage channel and north of the kmncr holdup pond. Surface soil sample results 
ranged from 1.1 to 9.0 pCi/g ofCs-137. Several ofthe samples exceeded the modified 
derived concentration guideline level (DCGL). or project action level. for Cs-137 (4.7 
pCi/g). As a result of this initial characterization. Boeing removed 346 cubic feet of soil 
fl·om the RMHF lloldup Pond 4614 area. The majority ofthc soil was removed from the 
area north of the former holdup pond. A smaller amount was removed from the top of 
the drainage channel. Following the removal action. Boeing repeated the gamma 
walkover survey and soil sampling as a part ofthe final status survey. The gross gamma 
walkover survey data was used to generate additional biased soil sample locations. Forty 
six surface soil samples and two subsurface soil samples (at I foot below ground surface) 
were collected and analyzed. None of the samples exceeded the project action levels of 
4. 7 pCi/g. Final status survey results did not show the presence of contamination and the 
site was recommended for release for unrestricted use. 1 

• 2008 ORISE Verification Survey. In February 2008. the Oak Ridge Institute for 
Science and Education (OR I SE) performed an independent verification survey of the 
RMHF Holdup Pond 4614 as part of a larger survey unit. ORISE conducted gamma 
scanning and surface soil sampling at the site. Gamma scan counts ranged fi·om 4.500 to 
7.800 cpm with variability consistent vvith local topography and geology. No locations of 
elevated direct radiation were identified. Soil samples were analyzed tor Cs-137 and 
europium- I 52 (Eu-152). Concentrations for Cs-137 ranged from ··-0.04" to 0.08 pCi/g. 
Concentrations for Eu-152 ranged from ··-().06'' to 0.03 pCi/g. These results were less 
than the modified DCGLs for Cs-137 (4.7 pCi/g) and Eu-152 (2.8 pCi/g). ORISE 
confirmed Boeing's conclusions in the final status survey and noted DOE and California 
Department of Health Services radiological release limits were satisfied.2 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Location: According to a 2007 final characterization 
and status survey. the RMHF 4614 Holdup Pond was originally constructed in the mid-1960s for 
Building 4028, which housed the STR and STIR. The 2007 survey states that there were no 
radiological incidents associated with Building 4028 that may have affected the holdup pond; 
however, the building and pond were connected via piping. The holdup pond was later 
conve11ed for RMHF use by constructing a drainage channel between the pond and the RMHF. 
In the fall of 2006. the holdup pond was replaced with a 1.500-gallon polyurethane stormwater 
aboveground storage tank. The tank receives runoff from the RMHF via a drainage pipe. 
Stonnwater runoff is collected and then pumped from the aboveground storage tank to a pipeline 
that discharges to a lined drainage ditch along I ih Street. Drainage tallows I ih Street to G 
Street and then continues through lined and unlined channels to the I ih Street Drainage.3

1.2
3 

1 Cabrera Services, Final Characterization and Final Status Sunev Report: Radioactive Materials Handling 
Facility Holdup Pond (Site 4614). March 2007, pgs. I, 13-15, 37, 39. 
c Vitkus, T.J., Verification Survev of the Building 4059 Site (Phase B); Post Historical Site Assessment Sites, Block 
1: and Radioactive Materials Handling Facility Holdup Pond (Site 4614). Santa Susana Field Lahoratorv. The 
Boeing Company, Ventura Countv. California, Oak Ridge Institute for Science and Education, June 2008, pgs. 1-11. 
3 Cabrera Services, Final Characterization and Final Status Survey Report: Radioactive Materials Handling 
Facility Holdup Pond (Site 4614). March 2007, pgs. 2, 9. 
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A 2008 waste debris survey identified four debris areas around the RMHF 4614 Holdup Pond 
area. The smallest area. estimated at less than I 00 square feet. ''as a soil pile with intermixed 
asphalt debris. The next larger debris area was estimated at 753 square feet and contained a soil 
pile with intermixed concrete and asphalt debris. A larger debris area. estimated at 1.805 square 
feet. contained soil piles intermixed with asphalt. concrete. metal pipes. and scrap metal. Finally. 
the largest debris area. estimated at I 0,087 square feet. was described as debris in and around an 
open excavation that appeared to be the f(mncr RMHF 4614 Holdup Pond location. Debris 
included concrete. asphalt. metal pipes. and fence posts.4 

The 2008 waste debris survey also identified five debris areas in the western portion of I-ISA-7. 
Three areas were estimated at less than I 00 ;,quare teet in size. The other two areas ''et-c 
estimated at 2.458 and 2.866 square ket. Debris included two crushed 5-gallon metal 
containcrs; one empty. crushed 55-gallon drum: empty spray paint cans: one empty paint can: 
ceramic insulators with filaments attached: scrap metal: and soil piles intermixed with asphalt 
and concrete.' 

A largl: s,)il disturbance area located vvest of tb...: RM!IF 4614 Holdup Pond is noted in Atomics 
lntcrnati;lnal aerial photographs from 1965. 1969. and 1976. According to a 2009 Resource 
Consen ation and Recovery Act Facility lm estigatitm report. this area was observed to contain 
soil piL:;;, and hummocks in a 2008 site survey.(' 7 x 

Aerial Photographs: The RMHF 4614 llo!dup Pond is first identified on a 1965 aerial 
photogmph as a liquid-filled impoundment (IM). denoted IM-4 by the U.S. Environmental 
Protection Agency's (EPA's) aerial photographic analysis. A partially-vegetated till area (FA). 
identified as F A-8 by the EPA's aerial photographic analysis, is noted to the north and a large are 
of disturbed ground is located to the west. A possible abovegmund pipeline connecting the 
western end ofthe RMHF site to IM-4 is noted. In 1967. an aboveground pipeline is identified at 
the souli: side of IM-4. In 1972, the possible aboveground pipeline fi·om the RMHF site to IM-4 
identific~: in 1965 is identified as a drainage channel/pipeline. In 1978. two drainage channels 
are idemified tlov,ing into IM-4. Drainage from the RMHF site flovvs west into IM-4 and 
drainage from the south flmvs north into IM-4. In 1980. the tvvo drainage channels remain and 
an abovecround pipeline is identified from the south of IM-4, but the impoundment is described 
as dry. An access road connects Building 4075 to a partially-vegetated area with a ground scar. 

1 KnetT 0.\V. and R.D. Meyer, Radioactin' lvfatcrials 1/andling Facilitv (RMHF) Demolition Program 
Management Plan. PMP-00008, The Boeing Company. January 30, 2004, pgs. 12-13. 
c MWH, Group 7-Northern Portion ofArea IV RCRA Facilitv lm·estigation Report. Santa Susana Field Laboraton'. 
Ventura Countv. California. Volume I Text. Tahlcs. and Figures, June 2009, p. 2-6. 
' MWH, RCRA Facility Investigation Work Plan Addendum Amendment Radioactive Materials Handling Facility 
RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Field Laboratml'. Ventura Coun(v. Califhrnia, March 2008, 
p. 2-5. 
4 

MWH, Group 7 Northern Portion of Area IV RCRA Facility Investigation Report. Santa Susana Field 
Laboratorv. Ventura County. California. Appendix F: Group 7 2008 Waste Debris Survey Results. June 2009. 
'i 
- MWH. Group 7 - Northern Portion of Area IV RCRA Facility Investigation Report. Santa Susana Field 
Laboratorv. Ventura County. California, Appendix F: Group 7 2008 Waste Debris Survey Results. June 2009. 
6 

MWH, Group 7 Northern Portion of Area IV RCRA Facility Investigation Report. Santa Susana Field 
Laboratory. Ventura Countv. California. Volume I. Text. Tables. and Figures. June 2009, p. 3-13. 
7 Atomics International, Photograph NumberSS-182. March 30, 1965, HDMSM000000273. 
8 Atomics International, Photograph Number S-294, April 24, 1969, HDMSM000000264. 
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This road runs in an east-west direction along the north side of IM-4. An open storage (OS) area. 
identified as OS-13 by the EPA's aerial photographic analysis. containing possible stains is 
located southwest of I M-4. In 1983. OS-13 contains possible horizontal tanks and possible 
stains. The drainage and access road from the RMHF site arc again identified and IM-4 possibly 
contains liquid. In 1988 and 1995. IM-4 contains liquid and drainage from the RMHF site 
continues in the direction of IM-4. In 2005. IM-4 is identified as possibly containing liquid. 1 

Radionuclides of Concer·n: Radionuclides of concern for RMHF lloldup Pond 4614 include: 
natural and enriched uranium (lJ-234. U-235. U-238). plutonium isotopes (Pu-238. Pu-239. Pu-
240. Pu-241 ). americium-241 (Am-241 ). cesium isotopes (Cs-134, Cs-13 7). Co-60. europium 
isotopes (Eu-152. Eu-154). manganese-54 (Mn-54). Sr-90. and thorium isotopes (Th-228. Th-
232).2 All radionuclides of concern listed are included in the EPA October 20 I 0 Field Sampling 
Plan for soil sampling in Area IV. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: The mean RMHF elevation is approximately 1.850 teet above sea level 
and is greater than the immediate surrounding area.3 The pavement surrounding the RMHF 
buildings slopes away hom the hui I dings to faci I it ate water runoff.4 Surface water with in the 
RMHF fenced area generally flows tl·om cast to west across the site to a storm drain culvert 
along the western perimeter of the site. Surface water flow to the northern perimeter drains into 
an asphalt-lined S\\ale that leads to the storm drain culvert. Prior to 2006. the culvert drained to 
an asphalt-lined channel that conveyed surface water to the RMHF catch basin (RMI-IF 4614 
Holdup Pond)." The RMHF 4614 Holdup Pond had a capacity of approximately 30,000 gallons 
and was used to contain stormwater runoff and any accidental releases.~> It was sealed with 
coated asphalt to prevent leakage and equipped with a radiation monitor connected to an alarm 
system to warn if any radioactive contamination enters the pond. 7 

A 1977 storm drain plan shows that the RM 1-l F 4614 Holdup Pond received surface flow from 
the RMHF complex, a small stretch of land south of the RMHF perimeter fence. from a pathway 
north of former Building 40 I 0. and Jl·om Building 4028. The plan also indicates that drainage 
tf·om the Building 4614 Holdup Pond was redirected south to li11 Street.~ See Figure 2.18e for 
this storm drain plan. 

I Kartman, A.S., Aerial Photographic Analvsis o{ Santa Susana Field Lahorato/T Area n·. Ventura County . 
Calij(Jmia. Volume 1 & 2. U.S. Environmental Protection Agency. Office of Research and Development. 
Environmental Sciences Division. March 20 I 0. 
: Cabrera Services. Final Characterization and Final Status Sun•ey Report: Radioacti1·c Materials Handling 
Facility Holdup Pond (Site 4614). March 2007, pgs. 9-10. 
1 Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of Energy, Re: 
Assessment Planfor the Radioacti1·e Materials Disposal Facilitv (RMDF), September 14, 1990. 
4 Correspondence from Gaylord. G.G., Rockwell International, to Liddle, R .. U.S. Department of Energy, Rc: 
Assessment Planfor the Radioacti1·e Materials Disposal Faci!itv (RMDF), September 14. 1990. 
'MWH, Group 7-Northern Portion o{Area IV RCRA Facilitv Jm·estigation Report, Santa Susana Field Laboratory, 
Ventura Countv. California. Volume 1 Text. Tables. and Figures. June 2009, p. 2-6. 
"Haley and Aldrich, Inc .. Closure Planfor the Radioactive Materials Handling Facilitv (RMHF), October 2006, p. 
3-2. 
7 Science Applications International Corporation. Final RCRA Facilitv Assessment Report for Roc/..we!! 
international Corporation. Rocketdvne Division, Santa Susana Field Lahoratmy. Ventura Countv. California, May 
1994, pgs. 7-14 ~ 7-15. 
8 Rockwell International Drawing, Santa Susana Faci!itv Area Plan. Storm Drain Master East. 303-GEN-C93, 
September 1977. 
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The RMIIF 4614 Holdup Pond and drainage channel were removed in 2006. The culvert now 
drains into an aboveground pipeline that conveys water to a 1.500-gallon polyurethane 
storm water aboveground storage tank. A fler the water is tested for rad ionuc I ides. it \Vas pumped 
from the aboveground storage tank to B Street where it entered a pipeline that discharges to a 
lined drainage along I i 11 Street. Drainage follows I i 11 Street to C Street and then continues 
through lined and unlined channels to the I i 11 Street Drainage. 12 The I i 11 Street Drainage \\as 
sampled by EPA under the Soil Field Sampling Plan Addendum for Subarea 58. 
Surface drainage for the undeveloped portion of HSA-7. west of RMI-IF Holdup Pond 4614. 
llows to a north-trending drain:1ge leading offsite onto the Brandeis-Hardin Campus property 
where the drainage converges with a drainage from IISA-8 and then converges with drainage 
from Outfall 003. 1 

Radiological Contamination Potential: The preliminary MARSSIM classification f(x the 
RMHF 4614 Holdup Pond area is Class L due to its tixmer use as a drainage area f(x radioactive 
facilities. radiological incidents. and previous investigations. 

Recommended Locations for Sediment/Soil Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the RMI-IF 4614 Holdup Pond area. As discussed 
above. there were a couple ofradiological incidents involving the RMHF 4614 Holdup Pond and 
documented evidence of radiological releases. Previous characterization studies for the RMHF 
4614 Holdup Pond area were focused on delineating the extent of contamination to standards that 
were applicable at the time and not to the standard required by the December 20 I 0 
Administrative Order on Consent. Therefore. additional characterization is recommended for the 
RMI-IF 4614 Holdup Pond area. This includes the following RMHF 4614 Holdup Pond areas 
and appurtenances: 

• Drainage channel between the RMHF facilities and the holdup pond/tank. with a specific 
emphasis at the top of the channel where previous investigation found elevated gamma. 
This channel provided a pathway for the migration of radioactive materials. It is possible 
that residual contamination exists in this channel. 

• Former RMHF 4614 Holdup Pond that was used for Building 4028. a reactor building. 
and the RMHF. Known low-level contamination was fixed in place using asphalt sealer 
before the pond was excavated in 2006. Residual contamination may exist in the former 
pond area. 

1 MWH. Croup 7-Northern Portion oj'Arca IV RCRA Facility Investigation Report. Santa Susana Field Laboratorv. 
Ventura Coun(v. California, Volume I · Text. Tables, and Figures, June 2009, p. 2-6. 
2 Correspondence from Chell, M., MWH, to Trippeda, D., Boeing, Re: Conversation with Dan Trippeda Regarding 
RMHF Catch Basin, February 23, 2009. 
3 

MWH, Croup 7 - Northern Portion o/ Area IV RCRA Facility Investigation Report, Santa Susana Field 
Laboratory, Ventura Countv. California, Volume I - Text, Tables, and Figures, June 2009, p. 2-4. 
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• Area north of the RMHF Holdup Pond 4614 that was excavated in 2006 because of 
elevated gross gamma levels. Although this area was excavated, residual contamination 
may still exist in the area. 

• The 1.500-gallon stonnwater aboveground storage tank and drainage pipe placed in 
service in 2006. This new system of stormwater collection still provides pathways for 
contaminant pooling and should be surveyed f()r residual contamination. 

• Soil disturbance area located west of the RMHF 4614 Holdup Pond noted in Atomics 
International aerial photographs tl·om 1965. 1969. and 1976. This area was noted to 
contain soil piles in 2008 and should be further investigated for residual contamination. 

• Waste debris areas identified in a 2008 survey. Four debris areas were noted around the 
RMHF 4614 lloldup Pond and five debris areas were noted in the western portion or 
HSA-7. These areas should be further investigated for residual contamination. 

2.19 Southern California Edison Substation 

Site Description: The Southern California Edison (SCE) substation area is located at the east 
end of C Street. ncar the eastern boundan· of Area IV. The SCE substation was constructed in 
about 1956. 1 Plate I depicts the HSA-3 SL;barea. 

Building Features: The SCE substation. known as the Chatsworth Substation. covers 0.887 
acres of Area IV land and comprises a small rectangular building. transformers. switching 
equipment, protection and control equipment. and a fenced area of land surrounding these 
facilities. Figure 2.19a presents a plot plan of the site. and Figure 2.19b shows an aerial 
photograph ofthe site taken in 1963. 

Former Use(s): The SCE Company delivers power to the Santa Susana Field Laboratory 
(SSFL) from the Valencia (Pardee) substation on two overhead high-voltage transmission lines. 
Incoming 66 kilovolts (kV) service enters the SSFL at its western boundary and continues 
northeasterly over a 50-toot-wide easement to the SCE substation area. From this substation. 
power is stepped down to a 16-k V substation in /\rca I. and is also provided to Black and Bell 
Canyons (privately owned areas outside of the SSFL ). The 16-kV substation was connected to 
two other substations on the SSFL where the 16-k V lines were stepped down to 4,160 volts. 
which were, in turn. connected to other substations throughout the site.2

·
3

..J 

In June 1982. a soils engineering contractor visited the substation site and found that the southern 
one-fifth portion of the site was covered with a thin layer of gravel. and was used as a parking 

1 Santa Susana Area IV, Atomics I nternationai!Energy Systems Group Planning Maps, March 1962 November 
1992. 
2 Ashley, R. L., Evaluation of' the Atomics International Nuclear Development Field Laboratory as a Locationj(n· 
Reactor Facilities, Atomics International Report No. NAA-SR-7300, May 25, 1962, p. 11-55. 
3 NASA letter from C. J. Scalese, Acting Administrator, to the Honorable Nancy Pelosi, Speaker of the House of 
Representatives, Re: NASA's Intention to Declare SSFL Propertv as Excess, April 10, 2009, p. 2. 
4 ETEC, Technical Site Description of' the Engineering Tcchnologl' Engineering Center, ETEC Report No. GEN
AT-0027, Revision B, June 30, 1993, pp. b-8- b-9. 
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area. Machinery was located in the central portion of the site. and the northern one-third portion 
was covered with weeds. Two buried corrugated metal pipes were also located on the site. 1 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: The SCE substation continues to provide power to the remaining facilities on the 
SSFL. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): Details 
of a radiological investigation at this site arc as follows: 

• 1994 and 1995 Rockwell Characterization Study. In 1994 and 1995. Rocbvell 
conducted a radiological characterization study in !\rca IV that included the boundary of 
the SCE substation. However. access inside the fCnce of the SCE substation was not 
permitted at that time. The purpose of the study \\as to l:il'C:tc and characterize previously 
unknown areas of elevated radioactivity in !\rca IV. Survey methods included an 
ambient gamma survey. a walk-about gamma survey. and soil sampling and analysis. 
Rockwell's average local background at the SCT fence \\as estimated to be 15.6 
microroentgens per hour (!J.Rih). Rockwell's acceptable lin1it '"as less than 5 ~tR/h above 
background. Survey results were below Rockwell's acceptance limits.~ 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until a 1957 photograph in 
which a small rectangular building and transformers are observed that arc identi1ied as the SCE 
substation. A possible vertical tank is identified in the 1957 photograph. The area does not 
change in photographs from 1959. 1960. 1965. 1967. I972. and 1978. A possible vertical tank is 
observed in all of the photographs up until 2009. In the I980. 1983. I988. and I995 
photographs. a drainage channel is observed south of the fence in the southwest region of the 
site. This channel is not visible in the 2005 and 2009 photographs. 3 

Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within the SCE substation area. However. the site borders the Old Salvage 
Yard and it is not apparent that a full radiologic characterization of the area has been conducted. 
Possible radionuclides include uranium isotopes (U-238. U-234. U-235, U-238). plutonium 
isotopes (Pu-239, Pu-240, Pu-241. Pu-242), americium-24I (Am-241 ). thorium isotopes (Th-
228. Th-232), H-3, sodium isotopes (Na-22, Na-24), chromium-51 (Cr-5I ). manganese-54 (Mn-
54). iron-59 (Fe-59), cobalt-60 (Co-60). krypton-85 (Kr-85), strontium isotopes (Sr-89, Sr-90), 

1 Letter from J. A. Vidal, Robert Stone & Associates, Inc., to L. S. Breese, Rockwell International Corporation, Re: 
Foundation Im·estigation, June 23, 1982. pp. 1-2. 
2 Rutherford, P., Area IV Radiological Characterization Survev Final Report, ETEC Report No. A4CM-ZR-OO II, 
August 15, 1995, pp. 21-24, Figure B-181. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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antimony-125 (Sb-125). iodine isotopes (1-129. 1-131). cesium isotopes (Cs-134. Cs-137). 
cerium-141 (Cc-141). barium (lanthanum)-140 (Ba (La)-140). niobium-95 (Nb-95). ruthenium 
isotopes (Ru-103. Ru-106). xenon isotopes (Xe-133. Xc-135). promcthium-147 (Pm-147). 
samarium-151 (Sm-151). 1

·:>.; All radionuclides of concern listed \\ith the exception ofNa-22. 
Na-24. Cr-51. Mn-54. Fc-59. Kr-85, Sr-89. 1-131. Cc-141. Ba (La)-140. Nb-95. Ru-1 03. Ru-1 06. 
Xe-133. Xe-135. Pm-147 and Sm-151 arc included in the EPA October 2010 Field Sampling 
Plan for soil sampling in Area IV. The radionuclides omitted tl·om the sampling plan have very 
short half-lives except for Sm-151 tor which no analytical method is available. Table 3.3 
presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography. the SCE substation is located south of a 
drainage divide that forces surface water tl·om the SCE substation to llow south into a natural 
drainage channel on the south side of E Street. This channel connects to the Area II ponds. The 
overflow fl·om these ponds is into Bell Canyon and thence to the Los Angeles River..J 

Radiological Contamination Potential: The preliminary MARSSIM classification f()r the SCE 
substation area is Class 2. because of its location adjacent to the Old Salvage Yard. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I provides a convenient reference tor the following recommendations. 

The previous characterization study for the SCE substation area was focused on delineating the 
extent of contamination to standards that were applicable at the time and not to the standard 
required by the December 20 I 0 Administrative Order on Consent. If access to the site is not 
granted tor safety reasons. additional characterization is recommended along the fence boundary. 
This includes the following SCE substation areas: 

• The flat and low-lying areas along the fence-line of the SCE substation. Radionuclides 
originating from the Old Salvage Yard may have migrated to these areas via surface 
water flow or airborne releases. 

2.20 Northern Buffer Zone- Northeast Area 

Site Description: The Northern Buffer Zone (NBZ)- Northeast (NE) area comprises land and 
drainage channels located no11h of Area IV extending west to east between the Sodium Reactor 
Experiment (SRE) complex and Area I. The NBZ is also commonly referred to as the Northern 
Undeveloped Land (NUL). The southeastern border ofthe NBZ-NE adjoins both the 1-ISA-3 and 
1-ISA-6 subareas. Plate I depicts the NBZ-NE subarea. Figure 2.20 shows an oblique 

1 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I. 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 530 I, May 
16, 1960, pp. 1-7. 
1 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re: 
Fission Product and Fissile Content of'SRE Fuel, July 2, 1975. 
4 Stelle, A. M., SRE Actil'ity Requirement No. 27, D & D of' Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR 990024, September 14, 1981, p. 6. 
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photograph of the Santa Susana Field Laboratory (SSFL) site: the approximate location of the 
N BZ-N E area is depicted on the I ell side of the photograph. 

Building Features: There were and arc no buildings in the NBZ-NE subarea. This area has 
never been used for industrial purposes. Located downhill fl·om the SSFL the NBZ-NE is a 
naturally vegetated area containing drainage channels: it may also contain artesian ''ells and 
natural springs. 

Former Use(s): In February 1997. Boeing made an offer to the Brandeis-Bardin Institute to 
purchase 175 acres along the boundary betv,een the SSFL and the Institute at a lair market value 
to be determined by a mutually agreed upon independent appraiser. assuming that the land was 
not contaminated. 1 In M<!Y 1997. the Thousand Oaks Star newspaper announced that the 
Brandeis-Hardin Institute h<!d settled its lawsuit against Rockctdyne. Details of the settlement 
were confidential.=' Rocb\ell purchased the 175 acres. to form the NBZ. from the adjoining 
Brandeis-Hardin Institute. \\hich had owned the land since 1947.3 The Brandeis-Bardin Institute 
is a Jewish educational center that is also used f(x camping. hiking. and horseback riding. 4 The 
Institute recently changed its name to the American Jewish L1niversity Brandeis-Bardin Campus. 
Some surface water from the SSFL is transported dO\vnhill to the NBZ-NE. the Brandeis-Hardin 
campus. and thence to surrounding populated areas. Rod.\\cll purchased this land because 
radioactive and chemical contamination originating from the SSFL had been liJund on the 
property by environmental contractors in the early 1990s. The NBZ-NE area covers 
approximately halfofthe 17':- total acres ofthe NBZ. 

Surface water and process \\astewatcr from all buildings within the SRE complex drained into 
the SRE pond. A drainage channel commencing at the SRE pond carried surface water from the 
pond through the NBZ-NE region pri,1r to 1959. The pond·s compacted earth dam was damaged 
by storm flow in 1958. In 19:59. as a result of complaints from downstream property owners. a 
pumped sump was constructed tn pump water from the pond via overland pipe to a channel 
connecting to the Area II ponds.' However, radiologically contaminated water from the SRE 
complex may have been carried along the drainage channel during severe storm events after 
1959. The location of the drainage channel from the SRE pond is shown on Plate I. 

Information from Interviewees: A number of former etr:ployees were interviewed about their 
experience at the SSFL. One remembered a release in the NBZ-NE. Excerpts from this 
interview are included below. 

In 1968, Interviewee 195 worked on ""the hill'' at Building 355 (the Sodium Component Test 
Installation). The following excerpts were pulled from that interview. 

1 Letter from S. Lafflam, Boeing North American, Inc., to A. Mars, Brandeis-Bardin Institute, Re: Boeing North 
American Ofler to Purchase 175 Acres oflnstitute Propertv, February 20, 1997. 
2 Johnson, B., "Brandeis-Bardin settles Rocketdyne suit," in Thousand Oak\- Star, May 23, 1997, p. l. 
1 Agency for Toxic Substances and Disease Registry, Draft Preliminary Site Evaluation, Santa Susana Field 
Laboratory. Atlanta, GA, December 3, 1999, pp. 2-5. 
4 U.S. Environmental Protection Agency, EPA Update - The U.S. EPA Announces Results of Rocketdvne ·s Off~Site 
Sampling Program ofthe Santa Susana Field Laboratory, July 1995, p. l. 
5 Stelle, A. M., SRE Activity Requirement No. 27. D & D of Building 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981, p. 6. 
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"]hope someone has talked ahout the .\]Jill that ran dmmhillfi·om the SRi:' to Brandeis. 
Brandeis sued and the companv hough! the land to shut them up . .. 

"]know thcv arc Irving to clean it up 1 hct it is cleaner than mv hackvard cxccptj(Jr 
where the SRE is and down the hi//ji-onz there ... 1 

Radiological Incident Reports: None found. 

Current Usc: The NH/:-NE subarea serves as a bufkr zone between the SSFL and Brandeis
Bard in land. 2 

Previous Radiological lnvcstigation(s) and Decontamination/Cleanup of Rclcasc(s): !\ 
chronology of radiological investigations at this site is as follows: 

• 1991 Brandeis-Bardin Institute Sampling. In 1991. Joel I. Cehn. Cl-IP. a consultant to 
the Brandeis-Hardin Institute collected soiL vegetation. and surface water samples and 
had them analyzed for tritium (H-3) and other rad ionucl ides. Mr. Cehn identi tied no 
rad ionucl ides above what he regarded as background concentrations in the N BZ-N E 
area. 3 

• 1991 Rockwell Multi-Media Sampling. In 1992. Rockwell contracted with 
McLaren/1-lart Environmental Engineering Corporation (McLaren/Hart) to conduct a 
multi-media sampling program to determine whether chemicals and/or radionuclides had 
migrated from the SSFL or had been deposited on Brandeis-Hardin Institute and/or Santa 
Monica Mountains Conservancy land.-+ 

McLaren/Hart collected 18 soil samples from background areas and 118 soil/sediment 
samples from the Brandeis-Hardin and Santa Monica Mountains study areas. All 
soil/sediment samples were analyzed for 75 naturally occurring and man-made 
radionuclides using gamma scanning technology as well as H-3, plutonium isotopes (Pu-
238 and Pu-239). iodine-129 (1-129). and strontium-90 (Sr-90). Surface water samples 
were also collected and analyzed together with two groundwater samples. McLaren/1-!art 
collected tour sediment samples dovmstrcam from the SRE in the run-ofT creek bed 
immediately north of and below the NH/:-NE/IISA-6 property boundary. A U.S. 
Environmental Protection Agency (EPA) radiological survey of this creek bed recorded 
13 to 16 microroentgens per hour (f.!R/h). Cs-137 was detected in two sediment samples 
near the NBZ-NE/HSA-6 boundary at 0.30 ± 0.05 and 0.24 ± 0.06 picocuries per gram 
(pCi/g) dry. Sr-90 was detected in the same two sediment samples at 0.08 ± 0.02 and 
0.09 ± 0.02 pCi/g (dry). McLaren/Hart also collected five sediment samples from the 

1 Interview No. 195 conducted by DOE in 20 I 0. 
c Stelle. A. M., SRE Actil'itv Requirement No. 27, D & Dol Building 143 Retention Pond and Sanitary Sewer. 
Rockwell International Report No. N704ACR990024. September 14. 1981, p. 6. 
3 Cehn. J. I.. Results ol EnFironmental Radiation Sun·ev at Brandeis-Hardin Institute. Brandeis. Califi:mlia, July 
1991, pp. 2, 6, 8, 12. 
4 McLaren/Hart Environmental Engineering Corporation, Multi-Media Sampling Report for the Brandeis-Hardin 
Institute and the Santa Monica Consen'ancv. Volume I, Project No. 29403-012, March I 0, 1993, pp. 9-65 ~ 9-93, 
II-II ~ 11-16. 
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creek bed from the second most eastern drainage channel north of Area ll. Pu-238 was 
detected in one sediment sample at 0.22 ± 0.07 pCi/g (dry). but when the statistical ··t
test" was run on the Pu-238 data. results were not different from McLaren/Hart"s 
background level for Pu-238.' 

• 1994 Rockwell Soil and Water Sampling. In 1994. Rocbvcll contracted with 
McLaren/Hart to conduct additional soil and water sampling on Brandeis-Bardin Institute 
and Santa Monica Mountains Conservancy land. One of nine tasks was to determine 
whether the cesium-137 (Cs-137) and Sr-90 concentrations reported in the SRE 
watershed in 1992 \\ere statistically different tl·om background. Another ofthe nine tasks 
was to determine whether the Pu-238 concentration detected in the second most eastern 
drainage channel north of Area II in 1992 was statistically different from background. 1 

McLaren/1-lart collected five additional sediment samples and statistically compared the 
results to background. An EPA radiological sur\ey of the drainage channel on NB~-NE 
land downstream fl·om the SRE pond recorJed 16 to 17 flR/h. According to 
McLarcn/Hart. Cs-13 7 was detected in three sediment samples from this channel at 
concentrations of between 0.045 and 0.056 pCi/g (dry). These.: \vere sig1;Jicantly !ewer 
than the concentrations detected in 1992. and. according to McLarcn/1-lart. \\ere 
consistent with background sampling results for Cs-137. Sr-90 was detected at 0.12 ± 
0.08 pCi/g (dry) and 0.061 ± 0.()41 pCi/g (dry). These results were consistent with Sr-90 
concentrations detected in 1992. and \vcre consistent with backgrm!nd sampling results 
for Sr-90 as determined by McLaren/Hart. 1 

McLaren/Hart collected six additional sediment samples in the second most eastern 
drainage channel north of Area II and statistically compared the results t~1 background. 
These additional samples were collected both upstream and downstream of the 1992 
sampling location. An EPA radiological survey ofthe drainage channel on NBZ-NE land 
downstream from Area II recorded 16 to 17 j.!R/h. Isotopic plutonium was below 
detection limits in all six sediment samples. The 1994 study results did not confirm the 
1992 detection of Pu-238. 1 

• 2007 Boeing, NASA, DOE Offsite Sampling. In 2007. pursuant to Section 3.4.9 of the 
Consent Order for Corrective Action. Docket No. P3-07-08-003. Boeing. the National 
Aeronautics and Space Administration (NASA). and the U.S. Department of Energy 
(DOE) contracted with Montgomery Watson Harza (MWH) to evaluate offsite sampling 
data collected by Boeing. NASA. and DOE around the SSFL. MWH concluded that the 
offsite soil/sediment data were sufficient and no data gaps were identified except in areas 
of ongoing work in the northeast and in the northern drainage area on Santa Monica 
Mountains Conservancy land? 

1 McLaren/Hart Environmental Engineering Corporation. Additional Soil and Water Sampling. The Brandeis-Bardin 
Institute and Santa Monica Mountains Consermncy, Project No. 03.0600829.013, January 19, 1995, pp. 7-14 - 15, 
8-4- 86, 9-3. 
2 Montgomery Watson Harza, Offi;ite Data Evaluation Report. Santa Susana Field Laboratory, Ventura County. 
California, Arcadia, California, December 2007, pp. ES-1 - ES-4, 3-19- 3-23. 
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• 2008 Boeing, NASA, DOE Waste Debris Survey. In February :2008. Boeing. NASA. 
and DOE contracted with CH2MHILL and MWH to conduct a survey of,,aste debris on 
the SSFL and outside the boundary. In the NBZ-NE area. a truck tire ''as partially buried 
in the drainage channel from the SRE pond. Also. a 12- by 18-inch diameter rusted 
container. partially buried. \vas found in the drainage channel located north of the 
Southern California Edison (SCE) substation. South of this drainage channel. debris. 
including pieces of transite pipe. tile, metal strapping. sheet metal. a drum lid. and 
crushed light bulbs. were observed. 1 The debris locations are shm' non Plate I. 

• 2009 and 2010 Boeing Waste Debris Removal. During :2009 and 2010. Boeing 
contracted with CH2MHILL to remove debris tl·om the SSFL. By request from the 
California Department of Toxic Substances Control (DTSC). only debris that could be 
accessed with minimum disruption to soil was removed. If debris was located within a 
soil pile. only the debris readily accessible at the surface was removed. and the soil pile 
was lett intact. It appears fl·om CII2MIIILL 's draft report that almost all of the debris 
identified in the NBZ-NE area in 2008 was lett in place in 2009 and 20 I 0.~ 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: A drainage channel in the NBZ-NE area 
carried radiologically contaminated surface water tl·om the SRE pond prior to 1959. 
Radiologically contaminated water from the SRE complex may also have been carried along the 
drainage channel during severe storm events after 1959. 

Aerial Photographs: Aerial photographs show undeveloped land throughout the period from 
1952 through 2009. In the 1957 photograph, an unpaved access road located north of the SCE 
substation. is observed extending from the boundary of Area IV in a northeasterly direction. A 
drainage channel extending in a northeasterly direction tl·om the SRE pond is also observed 
together with two additional drainage channels from the northeast region of Area IV. extending 
in a northwesterly direction. These features are also seen in the 1959. and approximately 1960 
photographs. In the 1965 photograph. possible solid waste is observed north of the Area IV 
boundary. northwest of the SCE substation. In the 1967 and 1972 photographs. probable debris 
is observed in this same location and light toned objects are observed on the Area IV boundary. 
In the 1978 photograph a ground scar is observed in this same location. The ground scar is no 
longer visible in the 1980. 1983 and 1988 photographs. In the 1995 photograph, an unpaved 
access road is again observed in the same location as that seen in the 1957. 1959, and 1960 
photographs. Mounded material and probable debris are seen at the end of this road. The access 
road without mounded material and probable debris are observed in the :2005 and 2009 
photographs. 3 

Radionuclides of Concern: The NBZ-NE area received surface water drainage from the SRE 
pond up until 1959 and from the SRE pond during storm events after 1959. Radiologically 

1 CH2MHILL and Montgomery Watson Harza, Draft Report. Waste Dehris Survey, Santa Susana Field laboratory. 
Ventura Coun(v. California, March 2008, pp. l, Figures l, G-1, Table G-1. 
c CH2MHILL, Draft Site-Wide Debris Removal and Documentation Summarv. Santa Susana Field Laborat01y, 
Ventura County. California, October 12,2010, pp. I, 4, Figure 7. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report. March 2010. 
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contaminated water is known to have flowed into the SRE pond and out into the NBZ-NE area. 
Possible radionuclides include uranium isotopes (lJ-238. U-234. U-235. U-238). plutonium 
isotopes (Pu-239. Pu-240. Pu-241. Pu-242). americium-241 (Am-241 ). thorium isotopes (Th-
228. Th-232). H-3. sodium isotopes (Na-22. Na-24). chromium-51 (Cr-51 ). manganese-54 (Mn-
54). iron-59 (Fe-59). cobalt-60 (Co-60). krypton-85 (Kr-85). strontium isotopes (Sr-89. Sr-90). 
antimony-125 (Sb-125). iodine isotopes (1-129. 1-131). cesium isotopes (Cs-134. Cs-137). 
cerium-141 (Ce-141). barium (lanthanum)-140 (Ba (La)-140). niobium-95 (Nb-95). ruthenium 
isotopes (Ru-103. Ru-106). xenon isotopes (Xe-133. Xe-135). promethium-1-+7 (Pm-147). 
samarium-lSI (Sm-151). 123 All radionuclides ofconcern listed \\ith the exception ofNa-22. 
Na-24. Cr-51. Mn-54. Fe-59. Kr-85. Sr-89. 1-131. Ce-141. Ba (La)-140. Nb-95. Ru-103. Ru-106. 
Xe-133. Xe-135. Pm-147 and Sm-151 are included in the EPA October 2010 Field Sampling 
Plan for soil sampling in Area IV. The radionuclides omitted tl·om the sampling plan have very 
short half-lives except for Sm-151 for which no analytical method is available. Table 3.3 
presents a summary of cot1lam inants of concern. 

Drainage Pathways: Some surface water fl·om the SSFL is transported downhill to the NBZ
NE. the Brandeis-Bardin campus. and thence to surrounding populated areas. Up until 1959. the 
NBZ-NE area received surface water drainage from the SRF pond. Surface water and process 
wastewater from all buildings within the SRE complex drained into the SRE pond. In 1958. the 
pond's compacted eat1h dam was damaged by storm flow. prompting construction of a pumped 
sump in 1959.4 

In 1959. a 6-foot diameter overflow pipe and a pumped sump were installed at the confluence of 
the two main drainage channels upstream ofthe pond. Water was then pumped through a 4-inch 
diameter overland pipe to a channel connecting to the Area II ponds. The overflow from these 
ponds is into Bell Canyon and thence to the Los Angeles River." 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
NBZ-NE drainage channel emanating from the SRE pond is Class I. because of the 
radiologically contaminated outflow fi·om the SRE pond. The preliminary MARSSIM 
Classification for the other NBZ-NE areas is Class 3. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Previous characterization studies tor the NBZ-NE area were focused on delineating the extent of 
contamination to standards that were applicable at the time and not to the standard required by 

1 Hart, R. S., Distribution of Fission Product Contamination in the SRE. Atomics International Report No. NAA
SR-6890. March I, 1962. PP- 8-27. 
2 Kinzer. J. and Crawford. A. C, SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
I 6, 1960, pp. 1-7. 
3 Letter from Heine, W. F .. Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re; 
Fission Product and Fissile Content of SRE Fuel, July 2, I 975. 
4 Stelle, A. M .. SRE Activitv Requirement No. 27, D & D of Buildinx 143 Retention Pond and Sanitmy Sewer, 
Rockwell International Report No. N704ACR990024, September 14, I 981, p. 6. 
5 Stelle, A. M., SRE Activity Requirement No. 27, D & D of Buildinx 143 Retention Pond and Sanitary Sewer, 
Rockwell International Report No. N704ACR990024, September 14, 1981. p. 6. 
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the December 20 I 0 Administrative Order on Consent. Therefore. additional characterization is 
recommended for the NB/-NE area. This includes the f()llowing NBZ-NE areas: 

• The bottom and sides of the drainage channel that commences at the SRE pond. 
Radionuclidcs originating from the SRE complex may have migrated to the channel via 
surface water tlm\. both prior to and after 1959. 

• The locations of the partially buried truck tire in the drainage channel from the SRE 
pmid: the 12- by IS-inch diameter partially buried rusted container in the drainage 
channel located north of the SCE substation: and the debris. including pieces of transite 
pipe. tile. metal strapping. sheet metal. a drum lid. and crushed light bulbs. observed 
south ofthe SCE substation drainage. 

• The soil/sediment near any artesian wells and natural springs. if present. Radionuclidcs 
originating from /\rca IV may have been carried by groundwater to the NBZ-NE area 
ground surface through artesian wells and natural springs. 

2.21 Northern Buffer Zone- Northwest Area 

Site Description: The Northern Buffer Zone (NBZ)- Northwest (NW) area comprises land and 
drainage channels located north of Area IV extending west to cast between the southwest corner 
of HSA-8 and the Sodium Reactor Experiment (SRE) complex. The NBZ is also commonly 
referred to as the Northern Undeveloped Land (NUL). The southeastern border of the NBZ-NW 
adjoins both the HSA-7 and HSA-8 subareas. Plate I depicts the NBZ-NW subarea. Figure 2.20 
shows an oblique photograph of the Santa Susana Field Laboratory (SSFL) site: the approximate 
location of the NBZ-NW area is depicted on the lett side of the photograph. 

Building Features: There were and are no buildings on the NBZ-NW subarea. This area has 
never been used for industrial purposes. Located downhill tl·om the SSFL, the NBZ-NW is a 
naturally vegetated area containing drainage channels; it may also contain artesian wells and 
natural springs. 

Former Use(s): In February 1997, Boeing made an offer to the Brandeis-Bardin Institute to 
purchase 175 acres along the boundary between the SSFL and the Institute at a fair market value 
to be determined by a mutually agreed upon independent appraiser. assuming that the land was 
not contaminated. 1 In May 1997. the Thousand Oaks Star newspaper announced that the 
Brandeis-Bardin Institute had settled its lawsuit against Rocketdyne. Details of the settlement 
were contidential.2 Rockwell purchased the 175 acres. to torm the NBZ, from the adjoining 
Brandeis-Bard in Institute, which had owned the land since 194 7.3 The Brandeis-Bard in Institute 
is a Jewish educational center that is also used for camping, hiking. and horseback riding.4 The 

1 Letter from S. Laftlam, Boeing North American. Inc., to A. Mars, Brandeis-Bardin Institute, Re: Boeing North 
American Ofler to Purchase 175 Acres of1nstitute Property, February 20, 1997. 
2 Johnson, B., "Brandeis-Bardin settles Rocketdyne suit," in Thousand Oaks Star, May 23, 1997, p. I. 
3 Agency for Toxic Substances and Disease Registry. Draft Preliminmy Site Evaluation, Santa Susana Field 
Laboratory, Atlanta, GA, December 3, 1999, pp. 2-5. 
4 U.S. Environmental Protection Agency, EPA Update The U.S. EPA Announces Results of Rocketdvne ·s Off~Site 
Sampling Program o{the Santa Susana Field Laboratory, July 1995, p. I. 
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Institute recently changed its name to the American Je\\ ish University Brandeis-Hardin Campus. 
Some surface water fl·om the SSFL is transported downhill to the NBZ-NW. the Brandeis-Hardin 
campus. and thence to surrounding populated areas. Rockwell purchased this land because 
radioactive and chemical contamination originating from the SSFL had been found on the 
property by environmental contractors in the early 1990s. The NBZ-NW area covers 
approximately half of the 175 total acres of the N BZ. 

Three drainage channels originating in IISA-8 carried surface water from the Sodium Disposal 
Facility (Site 4886). Building 4009. and the Empire State Atomic Development Associates 
(ESADA) area through the NBZ-NW region. The Sodium Disposal Facility contained upper and 
lower open-field ponds that were incompletely bermed. Contaminated water from these ponds 
spread to adjacent areas. with the natural drainage directiPn being to the north onto the NBZ-NW 
area. According to Rockwell. material \\as also dispersed onto surrounding land by explosions 
that extended to Building 4009. 1 Building 4009. which housed criticality test t~1cilities. had a 
leach field used for the disposal of both sanitary and radinactive liquid wastes bet(xe the central 
sewage system was constructed in the early 1960s. A natural d:·ainage channel was located ''est 
of the leach field. This ended at a rod outcrop. located appro'-.imately 150 feet north of the 
leach fidd. Surface water appears to infiltrate at this location and may resurface north of the 
outcrop \\here another channel carries it north through the NBZ-NW area.2 

A drainage channel originating in IISA-5C also carried surface water tl·om Building 4100. a 
criticality facility with a leach field. and the Site 4056 Landfill through the NBZ-NW area. Also. 
a channel located north of Systems for Nuclear Auxiliary Power reactor Building 4059 carried 
surface water through the NBZ-NW region. In addition. a drainage channel originating in HSA-
7 carried surface water from the Radioactive Materials Handling Facility (RMHF) complex and 
other buildings through the NBZ-NW region. Drainage from these buildings is discussed earlier 
in this rcp,)rt. The locations ofthe drainage channels originating in HSA-5C, HSA-7. and I-ISA-
8 are shO\vn on Plate I. 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: The NBZ-NW subarea serves as a buffer zone between the SSFL and Brandeis
Bardin land.3 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this site is as follows: 

• 1991 Brandeis-Bardin Institute Sampling. In 1991, Joel I. Cehn, CHP, a consultant to 
the Brandeis-Bardin Institute collected soil, vegetation, and surface water samples and 
had them analyzed for tritium (H-3) and other radionuclides. Cesium-137 (Cs-137) was 

1 Chapman, J. A., Radiological Survey of the Sodium Disposal Facility- Building T886, ETEC Report No. GEN-ZR-
0004, June 3, 1988, p. 16. 
:c MWH, Group 8 - Western Portion of Area IV RCRA Facili(v Investigation Report. Santa Susana Field 
Lahoratorv. Ventura Countv. California, Volume I Text, Tables, and Figures, September 2007, pp. 2-6 ~ 2-8. 
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detected in one soil sample (0.671 picocuries per gram lpCi/g]) in the creek bed below 
the RMIIF. 1 

• 1992 Rockwell Multi-Media Sampling. In 1992. Rocb'>ell contracted with 
McLaren/Hart Environmental Engineering Corporation (McLaren/llart) to conduct a 
multi-media sampling program to determine whether chemicals and/or radionuclides had 
migrated from the SSFL or had been deposited on Brandeis-Hardin Institute and/or Santa 
Monica Mountains Conservancy land. McLaren/llart collected 18 soil samples fi·om 
background areas and 118 soil/sediment samples fi·om the Brandeis-Hardin and Santa 
Monica Mountains study areas. All soil/sediment samples were analyzed for 75 naturally 
occurring and man-made radionuclides using gamma scanning technology as well as H-3. 
plutonium isotopes (Pu-238. Pu-239). iodine-129 (1-129). and strontium-90 (Sr-90). 
Surf~Ke water samples were also collected and analyzed together with two groundwater 
samples:' 
McLaren/llart collected four sediment samples downstream fi·om Building 4059 in the 
run-ofT creek bed immediately north of and below the NBZ-NW/HSA-7 property 
boundary. A U.S. Environmental Protection Agency (EPA) radiological survey of the 
creek bed recorded 14 to 17 microroentgens per hour (~tR/h). Cs-13 7 was detected in one 
sediment sample at 0.23 ± 0.03 pCi/g (dry). Pu-238 was detected in one sediment sample 
at 0.19 ± 0.06 pCi/g (dry). 11-3 was detected in two sediment samples at I 0.800 ± 300 
and 9.810 ± 330 picocuries per Liter (pCi/L). 3 

McLaren/Hart collected six sediment samples downstream from the RMIIF in the run-otT 
creek bed immediately north of and below the NBZ-NW/Subarea-7 property boundary. 
An EPA radiological survey of the creek bed recorded 15 to 16 ~R/h. According to 
McLaren/Hart. Cs-137 was detected in one sediment sample at 0.34 ± 0.04 pCi/g (dry). 
Sr-90 was detected in three of six sediment samples ranging between 0.08 ± 0.019 and 
0.15 ± 0.02 pCi/g (dry). H-3 was detected in all six sediment samples ranging between < 
200 to 1.500 ± 200 pCi/L.3 

McLaren/Hart collected nine sediment samples downstream from the Sodium Disposal 
facility in two run-ofT creek beds immediately north of and below the NBZ-NW/HSA-8 
property boundary. An EPA radiological survey of the creek beds recorded 14 to 15 
~tR/h. According to McLaren/Hart. no radionuclides exceeded background levels. 1 

• 1994 Rockwell Soil and Water Sampling. In 1994. Rockwell contracted with 
McLaren/Hart to conduct additional soil and water sampling on Brandeis-Hardin Institute 
and Santa Monica Mountains Conservancy land. Three of nine tasks were: I) to further 
characterize Cs-13 7 and H-3 in the Building 4059 watershed to determine whether the 
Cs-13 7 and H-3 reported in the watershed in 1992 were greater than background. 2) to 
determine whether the Pu-238 reported in the Building 4059 watershed in 1992 was 

1 Cehn. J. !.. Results of Environmental Radiation Survey at Brandeis-Hardin Institute. Brandeis. California, July 
1991,pp.2,6,8, I2. 
c MeLaren/Hart Environmental Engineering Corporation, Multi-Media SamplinR Report for the Brandeis-Hardin 
Institute and the Santa Monica Consermncv. Volume I, Project No. 29403-0 I 2, March I 0, I 993, pp. 9-65 - 9-86. 
1 McLarcn/Hart Environmental Engineering Corporation, Multi-Media Sampling Report for the Brandeis-Hardin 
Institute and the Santa Monica Conservancy, Volume I, Project No. 29403-0I 2, March I 0, I 993, pp. 9-65- 9-86. 

238 

Redacted 



Santa Susana held Lahorator) 
llistorical Site Assessment 
Final Technkall\lemorandum: Area IV, Subarea HSA-7/3/NBZ October 21ll2 

statistically ditterent fi·om background. and 3) to determine whether the concentrations of 
Cs-137. Sr-90. and 1-1-3 reported in the RMIIF \\atershed in 1992 were greater than 
background. 1 

McLaren/1-lart collected 16 additional sediment samples from the Building 4059 
watershed and statistically compared the results to background. An EPA radiological 
survey of the creek bed recorded 18 11 R/h. According to McLaren/Hart. Cs-13 7 results 
were consistent with those recorded in 1992. and v\ere statistically different from 
background sampling results f(x Cs-137. 1-1-3 results were also statistically different from 
background sampling results for H-3. Pu-238 and Pu-239 were below detection limits in 
all samples analyzed in 1994. The 1994 study results did not confirm the 1992 detection 
of Pu-238.=' 

McLaren/1-lart collected five additional sediment samples from the RMIIF \Vatershed and 
statistically compared the results to background. An EPA radiological survey of the 
creek bed recorded 17 to 18 ~tR/h. According to McLaren/Hart Cs-137 results were 
found to be not significantly different from background sampling results for Cs-137. Sr-
90 results were found to be statistically different ti·om background sampling results for 
Sr-90. 11-3 results for the RMHF watershed samples collected in 1994 were not 
significantly different ti'om background sampling results for 11-3.=' 

• 2007 Boeing, NASA, DOE Offsite Sampling. In 2007. pursuant to Section 3.4.9 ofthe 
Consent Order for Corrective Action. Docket No. P3-07-08-003. Boeing. the National 
Aeronautics and Space Administration (NASA). and the U.S. Department of Energy 
(DOE) contracted with MWH to evaluate offsite sampling data collected by Boeing. 
NASA. and DOE around the SSFL. MWH concluded that the offsite soil/sediment data 
were sufficient and no data gaps were identified except in areas of ongoing work in the 
northeast and in the northern drainage area on Santa Monica Mountains Conservancy 
land.=' 

• 2008 Boeing, NASA, DOE Waste Debris Survey. In February 2008. Boeing. NASA. 
and DOE contracted with CH2MHILL and MWH to conduct a survey of waste debris on 
the SSFL and outside the boundary. Three debris piles \vere identified in the N13Z-NW 
area north of HSA-7. A small debris area. estimated at less than 100 square feet. was 
identified at the north end of the NBZ-NW area near the NBZ-NW /l-ISA-7 property 
boundary. This debris area contained an empty 0.5-gallon rectangular metal container, 
possibly a paint thinner can. Two other waste debris areas were identified in the N13Z
NW area along a dirt access road north ofthe RMHF 4614 Holdup Pond. One area was 
estimated at less than I 00 square feet and the other area was estimated at 1.357 square 
feet. The smaller debris area contained a 55-gallon drum cut in half lengthwise and 
partially filled with soil. The larger debris area was a soil pile intermixed with asphalt, 
concrete. and metal debris. One debris area was identified in the N13Z-NW area north of 

1 McLaren/Hart Environmental Engineering Corporation, Additional Soil and Water Sampling. The Brandeis-Bardin 
Institute and Santa Monica Mountains Conservancy, Project No. 03.0600829.013, January 19, 1995, pp. 7-14 - 15, 
8-4- 86, 9-3. 
2 Montgomery Watson Harza, Offi·ite Data Evaluation Report, Santa Susana Field Laboratory. Ventura County. 
California, Arcadia, California, December 2007, pp. ES-1 - ES-4, 3-19- 3-23. 

239 

Redacted 



Santa Susana Field Lahorator) 
Historical Site Assessment 
Final Technical Memorandum: Area IY, Subarea HSA-7/3/NBZ 

-----------------
October 2012 

HSA-8 and included partially exposed intact well ptpmg. a pump. and wiring in the 
vicinity of groundwater monitoring wells. 1 

• 2009 and 2010 Boeing Waste Debris Removal. During 2009 and 20 I 0. Boeing 
contracted with CH2MI-IILL to remove debris from the SSFL. By request from the 
California Department of Toxic Substances Control (DTSC). only debris that could be 
accessed with minimum disruption to soil was removed. If debris was located within a 
soil pile. only the debris readily accessible at the surface was removed. and the soil pile 
was left intact. It is appears ti·om CH2MHILL 's Draft Report that almost all of the debris 
identified in the NBZ-NW area in 2008 \Vas left in place in 2009 and 20 I 0. 2 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: Five drainage channels in the NBZ-NW 
area carried radiologically contaminated surface water from I-ISA-5C. HSA-7. and I-ISA-8 on 
Area IV. 

Aerial Photographs: Aerial photographs show undeveloped land throughout the period Jl·om 
1952 through 2009. In the 1952 photograph. an unpaved road is observed at the southern end of 
the NBZ-NW area. extending in a northwesterly direction. This unpaved road is also seen in the 
1959. approximately 1960. 1965. 1967. 1978. 1980. 1983. and 1988 photographs. The unpaved 
road doubles in '' idth in the 1995 photograph. but returns to its original width in the 2005 and 
2009 photographs. In the 1959 photograph. disturbed ground is seen in HSA-7 that extends into 
the NBZ-NW area. This is also seen in the 1960 photograph. but to a much less extent in the 
1965 photograph. The area is vegetated in the 1967, 1972, 1978, 1980, 1983. and 1988 
photographs. In the 1995 photograph. an unpaved road is observed in the NBZ-NW area 
extending in a northeasterly direction just inside and roughly parallel to the NBZ-NW/HSA-7 
boundary. In the 2005 and 2009 photographs. this unpaved road also extends in a southwesterly 
direction inside the NBZ-NW/HSA-7 boundary.3 

In the 1957 photograph. one drainage channel is observed at the NBZ-NW/HSA-5C boundary. 
extending north through the NBZ-NW area. In the same 1957 photograph, one drainage channel 
is observed extending northwest from the NBZ-NW/I-ISA-7 boundary through the NBZ-NW 
area. In this same photograph, two drainage channels are observed at the NBZ-NW/HSA-8 
boundary extending in a northeasterly direction through the NBZ-NW area. These drainage 
channels are also seen in the 1959. approximately 1960. 1965. 1967. 1972. 1978. 1980. 1983. 
1988, 1995. 2005. and 2009 photographs. In the 1965 photograph, a strip of vegetation has been 
removed extending northeast from near the southeast corner of the NBZ-NW area. This is also 
observed in the 1967, 1972, 1978, 1980. 1983. 1988, 1995, 2005, and 2009 photographs. In the 
1995 photograph an unpaved road is observed extending northeast from the northeast end of the 
de-vegetated area. In the 2005 and 2009 photographs, an additional unpaved road is seen in the 
de-vegetated area. aligned in a north-south direction.' 

1 
MWH Americas. Inc., Group 7- Northern Portion of Area IV RCRA Facilitv Investigation Report, Santa Susana 

Field Laboratory. Ventura Countv, California, Appendix F: Group 7 2008 Waste Debris Survey Results, June 2009. 
:c CH2MHILL, Draft Site-Wide Debris Removal and Documentation Sumrnan·. Santa Susana Field Laboraton'. 
Ventura Countv, CalijiJrnia, October 12,2010, pp. I. 4, Figure 7. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

240 

Redacted 



Santa Susana Field Laboratory 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-7/3/NBZ October 2012 

Radionuclides of Concern: The NBZ-NW area received surt~1ce water drainage from IISA-5C. 
IISA-7, and I-ISA-8 on Area IV. Radiologically contaminated water is known to have flowed 
fi·om these areas. Possible radionuclides include uranium isotopes (U-238. U-234. lJ-235. U-
238). plutonium isotopes (Pu-239. Pu-240. Pu-241. Pu-242). americium-241 (Am-241 ). thorium 
isotopes (Th-228. Th-232). 1-1-3. sodium isotopes (Na-22. Na-24). chromium-51 (Cr-51 ). 
manganese-54 (Mn-54). iron-59 (Fe-59). cobalt-60 (Co-60). krypton-85 (Kr-85). strontium 
isotopes (Sr-89. Sr-90). antimony-125 (Sb-125). iodine isotopes (1-129. 1-131). cesium isotopes 
(Cs-134. Cs-137). cerium-141 (Ce-141). barium (lanthanum)-140 (Ba (La)-140). niohium-95 
(Nb-95), ruthenium isotopes (Ru-103. Ru-106). xenon isotopes (Xc-133. Xe-135). promethium-
147 (Pm-147). samarium-151 (Sm-151). 1

"
1 All radionuclides of concern listed with the 

exception ofNa-22. Na-24. Cr-51, Mn-54. Fe-59. Kr-85, Sr-89. 1-13 I. Ce-14 L Ba (La)-140. Nb-
95. Ru-103. Ru-106. Xc-133. Xe-135. Pm-147 and Sm-151 are included in the EPA October 
20 I 0 Field Sampling Plan for soil sampling in Area IV. The radionuclides omitt..:d from the 
sampling plan have very short half-lives except for Sm-151 for which no analyti...:al method IS 

available. Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Some surface water from the SSFL is transported downhill to the NI37:
NW. the Brandeis-Bardin campus. and thence to surround:ng populated areas. The NBZ-NW' 
area received surface water drainage from HSA-5C. I-ISA-7. and I-ISA-8 in Area IV. Surt~1ce 

water from these subareas f1ows through the NBZ-NW and Brandeis-Bardin land through Meier 
Canyon and into Arroyo Simi and Simi Valley.~ 

Three drainage channels originating in HSA-8 carried surface v, ater from the Sodium Disposal 
Facility (Site 4886), Building 4009, and the ESADA area thn)ugh the NBZ-NW region. The 
Sodium Disposal Facility contained upper and lower open-field ponds that were incompletely 
bermed. Contaminated water from these ponds spread to adjacent areas, with the natural 
drainage direction being to the north onto the NBZ-NW area. According to RockvveiL material 
was also dispersed onto surrounding land by explosions th:lt extended to Building 4009." 
Building 4009. which housed criticality test facilities, had a leach field used for the disposal of 
both sanitary and radioactive liquid wastes before the central se\vage system was constructed in 
the early 1960s. A natural drainage channel was located west of the leach field. This ended at a 
rock outcrop. located approximately 150 feet north of the leach Jield. Surface water appears to 
infiltrate at this location and may resurface north of the outcrop where another channel carries it 
north through the NBZ-NW area.6 

1 Hart, R. S., Distribution o/ Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March I. 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel. Atomics International Technical Data Record No. 530 I, May 
16, 1960, pp. 1-7. 
3 Letter from Heine, W. F., Atomics International, to Proctor, J. F., E. I. du Pont de Nemours & Company, re; 
Fission Product and Fissile Content o/SRE Fuel, July 2, 1975. 
4 Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facility Investigation Report. Santa 
Susana Field Laboratory. Ventura County. Calij(Jrnia. Volume I Text. Tables, and Figures, September 2007, pp. 
2-7-2-8. 
5 Chapman, J. A., Radiological Sun·ev o/the Sodium Di:,po.wl Facility-Building T886, ETEC Report No. GEN-ZR-
0004, June 3, 1988, p. 16. 
6 MWH, Group 8 Western Portion of Area IV RCRA Facili(v Investigation Report. Santa Susana Field 
Laboratorv. Ventura County. California, Volume I Text. Tahles, and Figures, September 2007, pp. 2-6-2-8. 
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A drainage channel originating in IISA-5C also carried surface water from Building 4100. a 
criticality facility with a leach field. and the Site 4056 Landfill through the NBZ-NW area. Also. 
a channel located north of SNAP reactor Building 4059 carried surface \Vater through the NBZ
NW region. In addition, a drainage channel originating in HSA-7 carried surface \Vater from the 
RMHF complex and other buildings through the NBZ-NW region. Drainage from these 
buildings is discussed earlier in this report. 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the five 
NBZ-NW drainage channels emanating from HSA-5C. HSA-7. and HSA-8 is Class I. because of 
the radiologically contaminated outflow from the facilities in these subareas. The preliminary 
MARSSIM Classification for the other NBZ-NW areas is Class 3. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I provides a convenient reference for the following recommendations. 

Previous characterization studies for the NBZ-NW area were focused on delineating the extent of 
contamination to standards that were applicable at the time and not to the standard required by 
the December 20 I 0 Administrative Order on Consent. Therefore. additional characterization is 
recommended t()r the NBZ-NW area. This includes the following NBZ-NW areas: 

• The bottom and sides of the drainage channel that originates in Subarea 5C. carrying 
surface water fl·om Building 4100 and the Site 4056 landfill. Radionuclides originating 
tl·om these buildings may have migrated to the channel via surface water flow. 

• The bottom and sides of the drainage channel that originates north of SNAP reactor 
Building 4059. Radionuclides originating from these building may have migrated to the 
channel via surface water flow. 

• The bottom and sides of the drainage channel that originates in HSA-7, carrying surface 
water from the RMHF complex and Building 4133. Radionuclides originating from these 
buildings may have migrated to the channel via surface water flow. 

• The bottom and sides of the three drainage channels that originate in HSA-8. carrying 
surface water from Site 4886. Building 4009. and the ESADA area. Radionuclides 
originating from these facilities may have migrated to the channel via surface water flow. 

• The soil/sediment ncar any artesian wells and natural springs, if present. Radionuclides 
originating from Area IV may have been carried by groundwater to the NBZ-NW area 
ground surface through artesian wells and natural springs. 
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3.0 RADIONUCLIDE LIST 

3.1 U.S. Atomic Energy Commission Special Nuclear Material License 

The first license issued by the U.S. Atomic Energy Commission (AEC) for the SSFL site was 
Special Nuclear Material Li..:ensc No. SNM-21. It was initially issued on April 6. 1956. for use 
at the Canoga Park site. License No. SNM-21 authorized Atomics International (AI) to receive 
and possess 50 grams of uranium. enriched in uranium-235 (lJ-235). for use in fission counter 
tubes. License No. SNM-21 \\as amended 79 times in its 40-year history to increase the number 
and type of nuclear materials that could be handled at the Canoga Park and SSFL sites. This 
license \\as terminated on September 27. 1996. In February 1975. the AI:C became kmmn as 
the Nuclear Regulatory Agency (NRC) and License No. SNM-21 became an NRC license. 
License No. SNM-21 applie~ to company (mned. not federal!; owned facilities. This license 
does not apply to the HSA-7/3/NBZ subarea. 

3.2 U.S. Atomic Energy Commission CI"itical Expcl"iments Facility License 

On October 3, 1960. the AL:C authorized AI. under Liccr:;e No. CX-17. to possess and operate a 
separable-half type critical e:-,periments t~cility at po>vcr levels not exceeding 200 \\atts 
(thermal) in Building I 00 (nu'>v known as Building 41 00). AI conducted this research under 
contract to the Southwest Atomic Energy Associates of Shreveport. Louisiana. The license 
permitted the possession "and use of special nuclear materials as follmvs: 

• 25 kilograms of U-233 and II 0 kilograms of U-235 as fuel for the reactor: 

• 135 grams of LJ-233, 1.135 grams of LJ-235. and 135 grams of Pu-239 in foils and 
capsules for use in connection with operation ofthe reactor: 

• 0.5 gram each of U-233. LJ-235. and Pu-239 in fission coun~ers for use in connection with 
operation of the reactor; and 

• 32 grams of Pu in encapsulated neutron sources for use in connection with operation of 
the reactor:· 

License No. CX-17 also permitted the possession "and use of source materials as follows: 

• 656 kilograms ofTh-232 for use in the core and buffer regions of the reactor: 

• 700 grams of natural uranium in foils and capsules for use in connection with operation 
of the reactor; and 

• 0.5 gram each of U-234, LJ-236, and LJ-238 in fission counters for use in connection with 
operation of the reactor.'' 

License No. CX-17 also permitted the possession "and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation ofthe reactor." 

License No. CX-17 was amended I 0 times before it was terminated on October 6, 1980. It does 
not apply to the HSA-7/3/NBZ subarea. 
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3.3 California Department of Public Health Radioactive Material License 

On September II. 1963. the State of California. Department of Public Health issued Radioactive 
Material License No. 0015-59 to Atomics International. This license authorized the possession 
and usc of a \vide range of radioactive materials at the De Soto A venue. Canoga Park. and SSFL 
sites as listed in Table 3.1. below. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee may Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and 83 between atomic number 3 and 83 
Antimony-124 Anv 50 curies 
Iridium-! 92 Any 70 curies 

C'obalt-60 Sealed sources I 0 sources not to exceed 400 curies 
each 

Hydrogen-3 Any 550 curies 
Polonium-21 0 Any 150 curies 
Any byproduct material Separated from irradiated thorium 250 microcuries total 

and uranium samples 
llydrogen-3 Titanium tritide foil (U.S. Nuclear 500 millicuries 

Corporation) 

Hydrogen-3 Titanium tritide foil (U.S. Radium I curie 
Corporation) -

Strontium-90 Sealed source (U.S. Nuclear 5 microcuries 
Corporation Model 312) 

Radium-226 Any 2.000 milligrams 
Radium-226 Sealed neutron sources 500 milligrams 
Cobalt-60 Sealed source (U.S. Nuclear I source not to exceed 5 curies 

Corporation Model 338) 

Cobalt-60 Sealed source (Isotopes Specialties I source not to exceed 5 curies 
Companv Model 338) 

Cerium-144 Sealed source (Isotopes Specialties 50 microcuries 
Company Model 160) 

lridium-192 Sealed source (Technical Operations I source not to exceed 20 curies 
Model A424-l) 

Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 
Corporation) milligram each 

Strontium-90 Sealed sources Two sources of3 millicuries each 

Amcricium-241 Any 2 millicuries 

Natural or depleted uranium Any 20,000 pounds 

Natural thorium Any 700 pounds 

This license covered the use and possession of radioactive materials outside the former ETEC 
boundary. It does not apply to the HSA-7/3/NBZ subareas. Up until December 1969, there had 
been 39 amendments to this license. The radioactive materials covered in the 391

h amendment 
are listed in Table 3.2, below. 
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Table 3.2 

October 2012 

Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee may Possess 

Any radionuclide with atomic Any 25 curies for any one radionuclidc 
number 3 through 83 

Antimony-124 Any I 00 curies 
lridium-192 Any I 00 curies 

Cobalt-60 Scaled sources I 0 sources not to exceed 400 curies 
each 

Hydrogcn-3 Any I 0.000 curies 
Polonium-21 0 Any 150 curies 

Krypton-85 Any I 00 curies 
Ncptunium-237 Any I 00 mic:rocuries 

Radium-226 Any except as neutron sources 5 !lran1~ 
Radium-226 Sealed neutron sources 500 milii!.'.rams 
Cobalt-60 Scaled source il .S. ~uclcar I SL)li!"CC not to exceed 5 curies 

Corporation 1-vlodcl 338) 

Cobalt-60 Sealed source !Isotopes Specialties I source not to exceed 5 curies 
Companv Model .138) 

Cobalt-60 Sealed source (Lockheed Nuclear 25J)()() + /_ 2.500 curies in 12 sources 
Products Dw~ 442-100 I) 

lridium-192 Sealed source (Technical Operations 4 sources not to exceed I 00 curies 
Model A424-l) each 

Radium-226 Sealed sources ( 1\! RC Equipment Seven sources not to exceed 0.4 
Corporation) millinram each 

Califonium-252 Sealed source (Oak Ridge) 2 sources not to exceed 550 
microcuries each 

Any radionuclide with atomic Any Not to exceed I 00 curies for any l'ne 
number 3 through 83 rad ion uc I ide 

Promcthium-14 7 Promethium oxide 150.000 curies 

Americium-241 Any 10 curies 

Natural or depleted uranium Any 20.000 pounds 

Natural thorium Any 1.000 pounds 

Tantalum-182 Metal 500 curies 
Natural or depleted uranium Any 50.000 _pounds 

Mixed fission products (Hot Lab) Any I 0.000.000 curies 

Any radionuclide with atomic Any 1 00.000 curies for any one 
number 3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2, 1979, when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5, 1996. As of August 27, 2010, there had been 110 amendments to this license. This 
license applies to buildings outside of the ETEC boundary. It does not apply to the HSA-
7/3/NBZ subareas. 

3.4 Radionuclide List to be Used in Soil and Groundwater Sampling 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil samples are likely to have been 
used or generated on the SSFL. In the table below, certain radionuclides mentioned 111 source 
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documents will not be analyzed. These have undergone radioactive decay in excess of I 0 half· 
lives. such that they could no longer be present. These radionuclides include: Na-22. Fe-55. Sb-
125. Cs-134. Cc-144. and Po-21 0. The September 23. 20 I 0 Stakeholder Technical Meeting 
Action Items Memo describes the radionuclides contained in soil analytical suites. the sample 
analytical approach. and provides explanations for deleting certain radionuclides from analysis. 

Site 
No. 
4021 

4022 

4028 

4034 

4044 

4075 

4133 

4563 

4614 

Table 3.3 
Summary of Subarea HSA-7, HSA-3, and NBZ Sites 

Potential Radiological Contaminants of Concem 

Use(s) Current Potential Radiological 
Status Contaminants of Concern 

Radioactive Material Standing Am-241. Co-60. Cs-137. Eu-152. 
Disposal Facility (RMDF) Eu-154. H-3. K-40. Ni-59. Ni-63, 
\1-,'aste Decontamination and l'm-147, Pu-238. Pu-239. l'u-240. 
Packaging ; Radioactive Pu-241, Pu-242. Sr-90. Th-228, Th-
Materialllandling Facility 232. U-234. U-235. and lJ-238. 
(RMHF) Waste 
Decontamination and 
Packal!;ing 
RMDF Vault Storage; Standing Am-241, Co-60. Cs-137, Eu-152. 
RMHF Radioactive Vault Eu-154. H-3. K-40. Ni-59. Ni-63. 
Storage Pm-14 7. Pu-238. Pu-239, Pu-240. 

Pu-241, l'u-242. Sr-90. Th-228, Th-
232. U-234. U-235. and U-238. 

Shield Test Irradiation Demolished Am-241. Cs-137, Co-60. Eu-152, 
Reactor (STIR) Facility; Eu-154, H-3. Pu-238, Pu-239, Pu-
Liquid Metal Fast Breeder 240, Pu-241. Sr-90. U-234. U-235, 
Reactor (LMFBR) Fuel and U-238. 
Safety Building 
RMDF Office Building; Standing Am-241. Co-60, Cs-137. Eu-152, 
RMHF Office Building Eu-154. H-3, K-40, Ni-59. Ni-63, 

Pm-14 7. Pu-238, Pu-239, Pu-240. 
Pu-241, Pu-242, Sr-90. Th-228, Th-
232. U-234, U-235. and U-238. 

RMDF Clean Shop; RMDF Standing Am-241. Bi-210. Co-60. Cs-137. 
Support Lab: RMDH Eu-152. Eu-154. H-3. K-40, Ni-59, 
Support Lab Ni-63. Pb-210. Pm-147. Pu-238. Pu-

239, Pu-240. Pu-241, Pu-242, Sr-90, 
Tc-99, Th-228, Th-232. U-234, U-
235. and U-238. 

RMDF Contaminated Standing Uranium, plutonium, thorium. 
Equipment Storage Building mixed fission products. Isotopes of 

cobalt and europium. 
Hazardous Waste Treatment Standing None identified. 
Facility; Hazardous Waste 
Management Facility 
Building 4633 Storage Yard; Standing Uranium, plutonium, thorium, and 
Covered Storage Area mixed fission products. 
Adjacent to Building 4075 
RMDF Drainage Sump; Standing Am-241, Co-60, Cs-134, Cs-13 7, 
RMHF Drainage Sump; Eu-152, Eu-154, Pu-238, Pu-239. 
RMHF Holdup Pond Pu-240, Pu-241, Sr-90, Th-228, Th-

232, U-234, U-235, and U-238. 
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------------------ ------------

Site 
No. 
4621 

4622 

---
46:'icl 

--
465~. 

4663 

4664 

466:'-

.. 

4688 

N/A 

N/A 

N/A 

Table 3.3 (continued) 
Summary of Subarea HSA-7, HSA-3, and NBZ Sites 

Potential Radiological Contaminants of Concern 

Use(s) Current Potential Radiological 
Status Contaminants of Concern 

RMDF Equipment Storage Standing Am-241. Bi-210. Co-60. Cs-137. lr-
Building; RI\IHF Equipment 192. Pb-21 0. Ra-226. Sr-90. Th-

I 
Storage Building 228. and Th-232. 

i RMDF Counting Building Demo I ished None identified. It is presun1ed that 
waste handled at other R\li 11· 
complex buildings had th·.: potential 
to be sampled and counted at 
Building 4622 and thus thi, building 
area should be surve; ed fur the 
same radiunuclides of concern as 
the rest ofthe R\'lf-lF complex. 

Interim Storage Facilit; Demolished Uranium and mixed fission and 
activation products. 

Rl\lDF Guard Shack; Standing None identified. Hm\cvcr. this 
RMIIF Guard Shad. building \HlS at the entr) point for 

all incoming and ou:going fuel and 
waste shipments. 

RMDF Storage Area; Concrete Uranium. plutonium, thorium 
RMHF Storage Area Pad isotopes. and mixed fission 

products. 
I RMHF Low-Level Waste Demo I ished Uranium. plutonium, thorium I 
i Processing isotope>. and mixed fission 

I products. 

! RMDF Oxidation Facility; Standing Uranium. plutonium. thorium 
; RMHF Equipment Storage isotopes. and mixed fission 

I products. 
Auxiliary Skid Shack; Standing Uranium. plutonium. thorium 

J RMDF Storage Building; isotopes. and mixed fission 
i RMHF Storage Building products. 

I RMI-IF Leach Field Excavated Am-241. Co-60. Cs-137. Eu-152. 
Eu-154, 11-3. K-40. Ni-59. Ni-63. 

I Pm-14 7, Pu-238, Pu-239. Pu-240. 
Pu-241. Pu-242. Sr-90. Th-228, Th-
2.32. U-234. lJ-235. U-238. and Y-
90 

Southern California Edison Standing Am-241, Co-60. Cs-134. Cs-137. H-
Substation 3, 1-129, Pu-239. Pu-240, Pu-241. 

Pu-242, Sb-125, Sr-90, Th-232. U-
234, U-235, and U-238. 

Northern Buffer Zone~ No Am-241, Co-60. Cs-134, Cs-137. H-
Northeast Area structures 3, 1-129, Pu-239, Pu-240, Pu-241, 

Pu-242, Sb-125, Sr-90, Th-232, U-
234, U-235, and U-238. 
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Site 
No. 
N/A 

Table 3.3 (concluded) 
Summary of Subarea HSA-7, HSA-3, and NBZ Sites 

Potential Radiological Contaminants of Concern 

Use(s) Current Potential Radiological 
Status Contaminants of Concern 

Northern Buffer Zone No Am-241, Co-60, Cs- 134. Cs-137. H-
Northwest Area structures 3, 1-129. Pu-239, Pu-240, Pu-241, 

Pu-242, Sb-125, Sr-90, Th-232, U-
234. U-235, and LJ-238. 

248 

Redacted 

MARSSIM 
Class 

I 



Santa Susana Field Laborator) 
llistorical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-7/3/NBZ October 2012 

4.0 REACTOR/CRITICALITY FACILITIES/SIGNIFICANT SITES 
WORKS CITED 

4.1 BUILDING 4021 

Facility Name Building No. Period of Operation Notes 
Radioactive Materials 4021 1959- present RCRA-permitted f~1cility 
Handling Facility 
(RMIIF) Waste 
Decontamination and 
Packaging Building 

Building 4021 Cited Documents 

Authorization fiH Use of Radioacti1·c Materials or Rmliation Producing De1•ices. Authorization 
No. 124J. Issue Date: November 22. 1991. Expire Date: November 22. 1992. 

Authorization fin· Use ofRwlioacti,·e Materials or Rwliation Producing Devices. Authorization 
Nos. 124K. 124K. Issue Dates: January 8. 1993 and .January 8. 1994. 

Authorization fi.Jr Use of Radioacti1 ·c Materials or Radiation Producing De1·iccs. Authorization 
No. 124P. Issue Date: January 9. 1998. Expire Date: March 31. 1999. 

Authorization frJr Use of Radioactil•c Materials or Radiation Producing Device. Authorization 
No. 141 H. Issue Date: February 27. 1996. Expiration Date: December 31, 1996. 

Authorization for Use of Radioactive Materials or Radiation Producing Device, Authorization 
No. 141 I. Issue Date: December 16, 1996. Expiration Date: December 31, 1997. 

Authorization for Use of Radioacti1•e Materials or Radiation Producing De1·ice. Authorization 
No. 141 K, Issue Date: December 15. 1998. Expiration Date: December 31, 1999. 

The Boeing Company, Radioactive Materials Handling Facility Current Radiological Status. 
March 16. 2007. 

The Boeing Company. Radioactive Materials Handling Facility Decontamination and 
Decommissioning Engineering Evaluation/Cost Ana(ysis, June 18, 2007. 

The Boeing Company, Site Environmental Reportfin· Calendar Year 2003, DOE Operations at 
The Boeing Company Rocketczyne Propulsion & Pmver, RD02-148-0J, September 2004. 

The Boeing Company. Site Environment Report fi.Jr Calendar Year 2009, DOE Operations at 
The Boeing Company, Santa Susana Field Laboratory, A rea IV, September 20 I 0. 

Badger, F.H., Rockwell International Internal Letter, Subject: Decontamination of Employee, 
October 17, 1978. 
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Bradbury. S.M. Rockwell International Internal Correspondence. Re: Sump o,-e,flmt· in the 
5,000-Gal lloldup Tank Enclosure at the RMDF. June 7. 1978. 

Bradbury. S.M .. Rockwell International Internal Correspondence. Rc: Radiological Safc'tv 
Incident Report, RMDF, January 9, 19RO. April 9. 1980. 

Bradbury. S.M .. Rockwell International Internal Correspondence. Suhjcct: Radiological Safc'tv 
Incident Report, RMDF T021, 12/04/R1. December 14. 1981. 

Cabrera Services. Final Final Status Sunev Report: Clwracteri::Jttion and Final Status SwTev. 
R([(/ioactil'e Materials llandling Facility. Santa Susana Field Lahomtorv, Ventum Countv. 
California. March 2006. 

CarrolL J.W. et al.. RMDF Leach Field Decontamination Final Report, ESG-DOE-133?15. 
Rockwell InternationaL September 15. 1982. 

C lm\. II. E.. Atomics International Internal Correspondence. Subject: Fire A farm, Bldg. 021. 
November 15. 1966. 

Corning. F.E .. Memorandum. Sodium Fire, Building #022, Santa Susana. June 26. 1968. 

Correspondence from ChelL M .. MWl-1, to Waite. P .. Boeing. Re: Questions for Paul Waite 
Regarding RMHF Site Histmy (Discussion took place l'ia email during March. 2009), March 16. 
2009. 

Correspondence from Chell, M., MWl-1. to Waite, P., Boeing, Re: Con\'ersation with Paul Waite 
Regarding RHMF [sic} Site History, February 23-24. 2009. 

Correspondence from Gaylord, G.G .. Rockwell International, to Liddle. R .. U.S. Department of 
Energy. Re: Assessment Plan for the Radioactil'e Materials Disposal Facility (RMDF). 
September 14, 1990. 

Correspondence from Rutherford. P.D., Rocbvell International, to LeChevalier, R.R., U.S. 
Department of Energy. Re: Final NESHAPs ReportfiJr 1990. May 28. 1991. 

DanieL Mann, Johnson, and Mendenhall, RIA Waste and Fuel Storage Floor Plans, 303-022-A 1, 
September 25. 1958. 

DanieL Mann. Johnson & Mendenhall. RIA Waste and Fuel Storage Floor Plans, 303-022-M2. 
September 25. 1958. 

Deschamps, R .. The Boeing Company Internal Correspondence, Re: Incident Report No. A0680. 
October 20, 1997. 

Eissa, E., Compliance Evaluation Inspection Report, November 14-15, 2001, Department of 
Toxic Substances Control, February 15, 2002. 
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Eissa. E.. Conzpliance t"\'{/luation Inspection Report. Decemher 19-20. 2002. Department of 
Toxic Substances Control. April I. 2003. 

Ervin. Guy. et al. Occurrence Report. March 18. 1992. 

Galpcrin. A .. Atomics International Internal Letter. Suhject: Radiological Safctv Incident Report, 
Decontamination Room at RMDF. March 30. 1960. 

Gaylord. G .. /:.ncrgy Technologv Engineering Center Pmject Progress RcjJOrt Accounting 
Period f•;r Fehmarv 1991. Attachment 1-3. Engineering Technology Engineering Center. 
February 1991. 

Graves. :\.W .. lJecontmnination and Disposition ofFacilities Program Plan. PP-704-990-002. 
Atomics International Division of Rockwell International. January 23. 1975. 

GutietTe/. E.P .. Rockwell International Internal Letter. Suhject: Evaporator Fire Incident, Bldg. 
021. November 8. 1974. 

Haley and Aldrich. Inc .. Closure Planj(Jr the Radioactin· Materials Handling Facilitv (RMHF). 
October 2006. 

Horton. P.ll.. Modification of RMDF. Building 4021 Sump, N001TJ000276. Rockwell 
International. July 16. 1987. 

Internal Correspondence from Author, D.W., to Hoffman. N.J., Rockwell International. Re: 
SSFL Area IV Site Characteri::;ation Plan. June 17, 1993. 

Internal Correspondence from Barnes, J.G. to Logar.. i\.B .. Rockwell International. Re: 
Notification for Renewal of Authorization for Usc of Radioactive Materials or Radiation 
Producing Devices- Second Notice. March 3. 1994. 

Internal Correspondence from Barnes. J. to Rutherford, P., Rockwell International. Rc: First 
Quarter. 1991 ALARA Report, August 8. 1991. 

Internal Correspondence from Barnes, J. to Usc Authorization File, Boeing. Re: Termination of 
Usc Authorization 33, September 19, 200 I. 

Internal Correspondence from Frazier, R.S. to Mountford, L.A., Rockwell International, Re: 
Request for Radioactive Material and Radiation-Producing Device User Authorization Number 
106Afor RMDF Operation, November 26, 1979. 

Internal Correspondence from Grushesky, E.R. to Breese, L.S., Rockwell International, Re: 
Annual Safety Inspection Department 731, Buildings 143, 003, 034, 044, 688, 665, 664, 021, and 
022, May 19, 1977. 

Internal Correspondence from Horton, P.H. to Gaylord, G.G .. Rockwell International, Re: 
Re.\ponses to Questions of RMDF Operations, March 16, 1990. 
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Internal Correspondence from Horton. P.H. to NageL W.E .. Rockwell InternationaL Re: Request 
/(Jr Radioactil'C Madcrail fsicj and Radiation Producing Dc1·icc User Authorization jhr RMfJF 
Operations. December I 3. 1989. 

Internal Correspondence fi·om McCurnin. W.R. to Radiation Safety Committee. Rockwell 
InternationaL Rc: A1odification to RMDF Usc Authorization. June 26. I 989. 

Internal Correspondence fi·om Moore. J.D. to Radiation Safety Committee. Rocb,ell 
InternationaL Rc: Rcquestj(Jr Amendment to Authori::ation No. 124. April I 3. I 989. 

Internal Correspondence ti·om Moore. J.D. to Remley. M.E .. Rockwell InternationaL Re.· 
Quarterlv Review of the RM DFj(n· Radiation Safety, Third Calendar Quarter. 19?-16. December 
15. 1986. 

Internal Correspondence from Moore. J.D. to Remley M.E .. Rockwell InternationaL Re: 
Quarterlv Re1•icw of the RMDFj(n· Radiation Safctv. First Calendar Quarter. 1987. June 22. 
1987. 

Internal Correspondence ti·om Moore. J.D. to Remley, M.E.. Rockwell InternationaL Re: 
Quarterly Review ofthc RMDFj(Jr Radiation Safety Fourth Calendar Quarter, 1987. March 25. 
1988. 

Internal Correspondence from Peko. D. to MeCurnin. W.R.. Rocbvell InternationaL Rc: 
Radioactive Materials Disposal Facility Assessment Plan, May 22, 1990. 

Internal Correspondence from Rutherford, P. to Trippeda, D., The Boeing Company. Re: RMHF 
Slope, April 24. 2006. 

Internal Correspondence from Rutherford. P. and Trippeda, D. to Sujata. B .• The Boeing 
Company. Re: Contract DE-AC03-99SF2 I 530 ···· RMHF Slop Remediation. June 9. 2006. 

Internal Correspondence from Schrag. F.C. to McCurnin. W.R., Rockwell International, Re: 
Highlights, Week Ending December I I, I 987, December 14. 1987. 

Internal Correspondence tl·om Seward. F.A. to NageL W.E .. Rockwell InternationaL Re: Request 
for Radioactive Material and Radiation Producing Device User Authorization frn· RMDF 
Operation, December I 0, 1985. 

Internal Correspondence from Tuttle, R.J. to Breese. L.S. and Walter, J.H., Rockwell 
InternationaL Re: RMDF Liquid R/ A Waste Holdup Tank, July 27, 1978. 

Internal Correspondence from Tuttle. R.J. to Francis, M.A .• Rockwell International, Re: Sources· 
of Radioactively Contaminated Water at Santa Susana, February 17, I 981. 

Internal Correspondence from Wallace, J. to Radiation & Nuclear Safety Group, Rockwell 
International, Re: Radiological Safety Incident Report, RMDF T02 1, November 9, I 987, 
December 2 I, 1987. 
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Isotope Committee Chairman. Authorization j(il" Use of Rculioactil•e Materials or Radiation 
Producing Device. Authorization Nos. 33E-33H. 33J. 33L-330. 33S. April 16. 1976 through 
March 26. 1990. 

Isotope Committee Chairman. Authorization j(n· Usc of Radioactive Materials or Radiation 
Producing Devices. Authorization Nos. I 06D. I 06F-I 06M. Rockwell InternationaL December 
18. 1981 through February 12. 1992. 

Kartman. A.S .. Aerial Photographic Analvsis of Santa SusW/(t Field l"ahomtorv Area IV, 
Ventura County. Ca!ij(Jrnia. Volume I & 2. U.S. Environmental Protection Agency. Office of 
Research and Development Environmental Sciences Division. March 20 I 0. 

KncfC D. W. and R.D. Meyer. Radioacti1·c Materials Handling Facility (R/vfl IF) Demolition 
Program Management Plan, PMP-00008. The Boeing Company. January 30. 2004. 

Mooers. A.R .. Atomics International Internal Correspondence. Suhfcct: Sodium Fire at the 
RMDF. July I 0. 1968. 

Moore. J.D .. Rocketc~vne !Ji,·ision Em·ironmental Monitoring and Facility Effluent Annual 
Report. Santa Susana Field l"ahomtories Sites. 1989, RI/RJYJ0-132. Rockv\cll InternationaL 
May 1990. 

MWH. Group 7-Northern Portion ofArea IV RCRA Facili(v lnl'cstigation Report. Santa Susana 
Field Laboratmy, Ventura County, Ca/if(mJia. Volume !! RFI Site Reports. Appendix C. 
Radioactive Materials Handling Facility RFI Site (SWMli 7.6 and Area IV AOC). June 2009. 

MWH, RCRA Facility Investigation Work Plan Addendum Amendment, Radioactil·e Materials 
Handling Facility RFI Site (SWMU 7.6 and Area IV AOC), Santo Susana Field Lahoratorv. 
Ventura County, California. March 2008. 

Owens. D.E.. Rockwell International Internal Letter. Suhject: Contaminated Film Badge. 
October 12. 1979. 

Pendleberry, S.L.. ETEC RMDF Decontamination and Decommissioning (D&D) Project 
Management Plan, RMDF-AN-000 I. Energy Technology Engineering Center. February I 0. 
1993. 

Poucher. G.S .. Abandoned Sewer Lines, Drain Line, and Septic Tank Removal Detailed Work 
Procedure, NOOI DWP000007, Rockwell InternationaL May 17. 1983. 

Rockwell International, Radioactive Material Authorizations, BNA0264 7573. 

Rockwell International, Rocketdyne Division Annual Site Environmental Report Santa Susana 
Field Laboratmy and DeSoto Sites 1992, R!IRD93-125, Revision A. December 14, 1993. 

Saba, V., Rockwell International Internal letter, Subject: Radiological Safety Report, RMDF, 
November 15, 1990. Undated. 
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Sapere Consulting. Inc. and The Boeing Company. Historiml Site Assessment ofArea IV Santa 
Susana Field Lahoratory, Ventura County, Ca!ij(Jrnia, Volume 2 -Area IV Site Summaries. May 
2005. 

Science Applications International Corporation. Final RCRA Facilitv Assessment Report fin· 
Rockv1-cll International Corporation, Rockll'ell Di1•ision. Santa Susana Field Lahorat01y, 
Ventura County, Califim1ia. Technical J:njiJrcemcnt 5!upport at H(cardous Waste Sites, n:;s II. 
f)CN: T7A-IWYOI5-RN-M21460. May 1994. 

Townsend. R.H .. Atomics International Internal Letter. Suhject: Radiologiml Safety Incident 
Report, Huilding 022, Decontamination Room. June 27. 1962. 

Tschaeche. A. N .. Atomics International Internal Correspondence. Suhject: Sodium Fire at SS-
021 on June 26, 1968. July 2. 1968. 

Tuttle. R.J .. Recent Reviews of" Rockerdvne Radiological Environmental Monitoring, 
NOOISRR140115, Rockwell International. January 10. 1991. 

Unknown Author, Dispos(t! ofRadioacth•e Materials at Atomics International. Unknown Date. 

Unknown Author. Historical Revie\1' of Underground Tanks, A reo IV, No.: A 4CM-AR-0005. 
August I 0. 1994. 

Unknown Author, Notice of Health and Safety Rule Infi·action - Decontamination Room of 
Building 02 I, November 5, 1962. 

U.S. Department of Energy, Appendix B DOE Tiger Team Findings Applicable to Effluent 
Monitoring and Interpretation, Unknown Date, WRA-0026849-134. 

U.S. Department of Energy Environment. Safety and Health Otlice of Environmental Audit. 
Environmental Survey Preliminmy Report. DOE Activities at Santa Susana Field Laboratories, 
Ventura California, February 1989. 

U.S. Environmental Protection Agency. Santa Susana Field Laboratory Site Report. Ventura 
County. California, Report for Congressman Elton Gallegly. July 31. 1989 

Wallace. J.H .. The Boeing Company Internal Letter, Subject: Radiological Incident Report. 
October 29. 1997. 

Wallace, J.H .. Rockwell International Internal Letter. Suhject: Radiological Safety Incident 
Report. RMDF T021, JIII8/87, December 8, 1987. 

Wallace, J.I-1., Rockwell International Internal Letter, Subject: Radiological Safety Report RMDF 
T02 I Dec(J/1 Room. September 17, 1990. 

Wallace, J.H., Rockwell International Internal Letter, Subject: Radiological Safety Report RMDF 
T02 I Laundry Room, August I 0, 1993. 
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Wallace. J.H .. Rockwell International Internal Correspondence. Re: Radiological Saj'etv Incident 
Report. RMDF T021. Octoher 12. /91J4, October 14. 1994. 

Weiner. L.A. and Barisas. S .. Status Report of the DOl:· Actil'ities at the Santa S'usana Field 
Lahomtories Site Em•ironmental Survey. U.S. Department of Energy. June 30. 1988. 

Yarrow. A.R .. Atomics International Internal Letter. Suhjcct: Radiological Safetv Incident 
Report. Decontamination Room. Bldg. #22. 12-21-60. January 6. 1961. 

Young. L.N .. Atomics International Internal Correspondence. Rc: Incident Report Huilding 21-
Decontanzination Room. June 6, /964. June 17. 1964. 

Young. L. N .. A tom ics International Internal Correspondence. Re: Incident Report. Bui /ding 021. 
Decontamination Room. July 21. /964. July 22. 1964. 

Young. L.N .. Atomics International Internal Correspondence. Re: Incident Report .. Vorth Side 
Building 021. Dccemher 22, /964. January 18. 1965. 

4.2 BUILDING 4022 

Facility Name Building No. Period of Operation Notes 
Radioactive Materials 4022 1959- present RCRA-permitted facility 
Handling Facility 
(RMHF) Radioactive 
Vault Storage 

Building 4022 Cited Documents 

Badger. F.H .. Rockwell International Internal Letter. Suhjcct: Radiological Saf'cty Incident 
Report, T022- High Bay. May 28. 1981, June 9. 1981. 

The Boeing Company. Radioactive Materials Handling Facility Current Radiological Status. 
March 16. 2007. 

The Boeing Company. Radioactive Materials Handling Facility Decontamination and 
Decommissioning Engineering Evaluation/Cost Analysis, June 18. 2007. 

Bradbury, S.M .. Rockwell International Internal Letter, Subject: Fire in the Sodium Melt Vessel 
in Building 022. May 23. 1977. 

Bradbury, S.M .. Rockwell International Internal Correspondence, Subject: Radiological Safety 
Incident Report, RMDF Bldg. T022. July 23. 1981, July 28. 1981. 

Bradbury, S.M .. Rockwell International Internal Correspondence, Re: Radiological Safety 
Incident Report. RMDF T022. November 24. 1981, December I, 1981. 

Daniel, Mann, Johnson & Mendenhall, RIA Waste and Fuel Storage Floor Plans, 303-022-M2, 
September 25, 1958. 
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Cabrera Services. Final Comhined Summarv Report: Radioactive /v!atcrials Handling Facilitv 
Building SziiTC\'s, Santa Susana Field Lahoratorv, Ventura Countv, Colif'ornia. October 2007. 

Cabrera Services. Final Final Stat/Is SuJTCV Report: Charactcri::ation and Final Status ,)'url'('_V, 
Radioactil·e Materials Handling Facilitv, Santa Susana Field Lahoratorv. Ventura Countv. 
Calil()rnia. March 2006. 

Carroll. J.W. et al.. RMDF /,each Field Decontamination Final Report, ES'G-D0/:'-13385. 
Rockwell International. September 15. 1982. 

Correspondence ll·om Chell. M .. MWI-1. to Waite. P .. The Boeing Company. Re: Conversation 
with Pa11/ Waite Regarding RIIMF fsic/ Site 1/istmy. February 23-24. 2009. 

Correspondence from Chell. M .. M\~il-1. to Waite. P .. The Boeing Company. Re: Questions/in· 
Paul Waite Regarding RHMF [sic/ Site Hist01y (Discussion took place l'ia email during March 
2009), March 16. 2009. 
Correspondence ti·om Gaylord, G.G .. Rockwell International. to Liddle. R .. lJ.S. Department of 
Energy. Re: Assessment Plan fin· the Radioactil'c Materials Disposal Facility (RMDF). 
September 14, 1990. 

Correspondence from Remley. M.E.. Atomics International Division of Rockwell International. 
to Page, R.G .. U.S. Atomic Energy Commission, Re: Physical Protection of Special Nuclear 
Materials Docket 70-25. August 16. 1974. 

Correspondence tl·om Rutherford, P.D., Rockwell International, to LeChevalier, R.R .. U.S. 
Department of Energy. Re: Final NESHAPs Reportfor 1990, May 28, 1991. 

Daniel, Mann. Johnson & Mendenhall. Calculations ./(H RIA Waste & Fuel Storage Facility, 
Santa Susana, California, AEC Contract A T(/1-1 )-632, August 1958. 

Day. R.D .. Rockwell International Internal Letter, Subject: RMDF, Building 022, R.A. Alarm, 
July 2. 1982. 

Eissa, E.. Compliance Evaluation lmpection Report, November 14-15, 200 I. Department of 
Toxic Substances Control, February 15. 2002. 

Gardner, F., Rockwell International Internal Letter, Subject: Personnel Exposure Minimi::ation 
During Recovety of Hallam Dec/ad Fuel Slujnnent A-61. 04-03-79 to 04-05-79 at RMDF. April 
23. 1979. 

Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting 
Period for Februmy 1991, Attachment 1-3, Engineering Technology Engineering Center, 
February 1991. 

Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting 
Period for March 1991, Attachment 1-3, Engineering Technology Engineering Center, March 
1991. 
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Gaylord, G .. Energy Technology c'ngineering Center Project Progrl!ss Report Accounting 
Periodfor August 1991. Attachment 1-3. Engineering Technology Engineering Center. August 
1991. 

Haley and Aldrich. Inc .. Closure Planf(Jr the Rmlioacti\'(' Materials Handling Faci/itv (RMHF). 
October 2006. 

Harris. J.M.. Rockwell International Internal Letter. Suhject: Summary Finding of m1 

lnw'stigation ofRecent RA Incidents at RMDF. January 16. 1987. 

Internal Correspondence fi·om Barnes. J.G. to Logan. A.IL Rocbvcll InternationaL Re. 
Notification j(Jr Renewal of Authori~:ation j(Jr Use of Rmlioactil•e Materials or Radiation 
Producing Del'ices Second Notice. March 3. 1994. 

Internal Correspondence from Barnes .. J. to Ruthcrf()rd. P .. Rock well I ntcrnationa I. Rc: First 
Quarter. /991 ALARA Report. August 8. 1991. 

Internal Correspondence from Moore. J.D. to Remley. M.E .. Rockwell lntern~1tionaL Rc: 
Quarterly Review of the RMDF (T022) jhr Radiation Sa/('ty, Second Calendar Quarter, /9,\5. 
September 18. 1985. 

Internal Correspondence fi·om Moore. J.D. to Remley. M.E., Rock\vell InternationaL Rc: 
Quarterly Review of the RMDFfor Radiation Safety, First Calendar Quarter, 1986. June 23. 
1986. 

Internal Correspondence from Moore, J.D. to Remely. M.E .. Rockwell InternationaL Re: 
Quarterly Review of the RMDFfor Radiation Safe(v. Fourth Calendar Quarter. /986. April 17. 
1987. 

Internal Correspondence trom Seward. F.A. to Nagel. W.E .. Rockwell International. Re: 
Request frJr Radioactive Material and Radiation Producing Device User Authori::ation fiJr 
RMDF Operation, December I 0, 1985. 

Internal Correspondence from Wallace. J.H .. Rockwell International, to Radiation & Nuclear 
Safety Group, Rc: Radiological Safety Incident Report. RMDF T022. January 6, 1987. 

Internal Correspondence trom Wallace, J.H .. Rockwell International to Radiation & Nuclear 
Safety Group, Re: Radiological Safety Incident Report, RMDF T022. 12122/86, 1:00 PM. 
January 8, 1987. 

Isotope Committee Chairman, Authorization for Usc of Radioactive Materials or Radiation 
Producing Device, Authorization Nos. 33E-331 L 33J, 33L-330, 33S, April 16, 1976 through 
March 26, I 990. 

Isotope Committee Chairman, Authorization for Usc of Radioactive Materials or Radiation 
Producing Devices, Authorization Nos. I 06D, I 06F- I 06M, Rockwell International, December 
18, I 981 through February 12, I 992. 
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Kartman. A.S .. Aerial Photogmphic Analvsis of Santa Susana Field Lahoratorv -- Area IV, 
Ventum_ Countv, California. Volume I & 2. U.S. Environmental Protection Agency. Office of 
Research and Development. Environmental Sciences Division. March 20 I 0. 

Kne11~ D. W. and R.D. Meyer. Radioactive Materials llandling Facility (RMIIF) Demolition 
Program Management Plan, PMP-00001\. The Boeing Company. January 30. 2004. 

Lane. W .. II.P Log RMDF, A058X. December 29. 1965. 

Lavagnino. G .. ETEC Meeting and Site Visit. U.S. Department of Energy. August 17. 1988 

McGinnis. E.R .. Rockwell International Internal Letter. Suhject. Radiological Safety Incident 
Report. RMDF-T022, 117187. January 19. 1987. 

McGinnis. E.R .. The Boeing Company Internal Letter. Subject: Radiological Incident Report, 
RMifF. T022, High Bay, April 9. 1997. 

MWH. Group 7 - Northern Portion of Area IV RCRA Facilitv lm·estigation Report, Santa 
Susana Field Lahoratory, Ventura County, Califhrnia, Volume II - RFI Site Reports, Appendix 
C. Radioactive Material.\· Handling Facilitv RFI Site (Svf/MU 7.6 and Area IV AOC), June 2009. 

M WH. RCRA Facility Investigation Work Plan Addendum Second Amendment, Radioactive 
Materials Handling Facility Rri Site (SWMU 7.6 and Area IV AOC), Santa Susana Field 
Laboratory, Ventura County, California. October 2008. 

Owens. D.E .. Rockwell International Internal Correspondence. Re: Radiological Sa(e(v Incident 
Report, RMDF, August14, 1979, A0314. August 20, 1979. 

Rockwell InternationaL Radioactive Material Authorizations. Unknown Date. 

Rockwell International Drawing, Santa Susana Facility B/022, NA Melt Electrical Heaters, 
Power & Control, 303-022-£8. February 19. 1977. 

Sapere Consulting, Inc. and The Boeing Company, Historical Site Assessment ofArea 1V Santa 
Susana Field Laboratmy, Ventura County, California, Volume 2 ---Area IV Site Summaries, May 
2005. 

Science Applications International Corporation, Final RCRA Facility Assessment Report for 
Rockwell International Corporation, Rocketdyne Division, Santa Susana Field Laboratmy, 
Ventura County, California, May 1994. 

Unknown Author, Historical Review of Underground Tanks, Area IV, No.: A4CM-AR-0005. 
August I 0, 1994. 

Unknown Author, Handwritten Note: 588, 12-29-65, RMDF Yard. Unknown Date. 
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U.S. Department of Energy Environment. Safety and Health Office of Environmental Audit. 
Enl'ironmental Sul"l'ey Preliminmy Report. DOE /1ctivities at Santa Susana Field Lahoratories. 
Vcntum Ca/ijiJrnia. February 1989. 

U.S. Department of Energy. Appendix B DOE Tiger Team Findings Applicahlc to L'ffluent 
Monitoring and Interpretation. Unknown Date. WRA-0026849-134. 

U.S. Environmental Protection Agency. Santa Susana Field Laboratory Site Report. Ventura 
County. California. Report for Congressman Elton Gallegly. July 31. 1989 

Wallace . .J.IL Rocb\ell International Internal Letter. SuhJcct· Radiologiml Safi.'tv Incident 
Report T-022 RMDFI!igh Bav. March 24. NX3. April 14. 19R3. 

Wallace. J.ll.. Rock\\ell Internati(mal Internal Letter. SubJect: R{[(/iologiml Sajet1· Incident 
Report, RAfDF T02:!., 6//IIX6, July 2. 1986. 

Wallace. J.ll.. Rocb\el! International Internal Letter. Suhfecl: Rwliological Sa(el1' Incident 
Report, RMDF T022. 6/13186 . .IL.Iy 2. 1986. 

Wallace . .J .II.. Rockwell lntemational Internal Letter. SuhJect: Radiological Safe tv Incident 
Report, RA1DF T022. n/25186. July 24. 1986. 

Wallace. J.H .. Rockvvell lnterna~ional Internal Correspondence. Re: Radiological Safety Incident 
Report, RMDF T022. 1212218n, X:OO AM. January 8. 1987. 

Wallace. J.H .. Rockwell International Internal Letter. SuhJect· Radiological Safety Incident 
Report, RMDF- T022. 1116/87. January 20. 1987. 

Wallace J .H.. Rockwell International Internal Letter. Rc: Radiological Safety Report, T021 
Decon Room, I 0/2/90. October I I. 1990. 

Wallace. J.H .. The Boeing Company Internal Letter: SubJect: Radiological Incident Report, 
Fixed Radioacth·e Contamination on Individual Left Wrist and Individual Personal Pants, Apri I 
25. 1997. 

Weiner, L.A. and Barisas, S., Status Report of' the DOE Activities at the Santa Susana Field 
Laboratories Site Environmental Survey. U.S. Department of Energy. June 30. 1988. 

4.3 BUILDING 4028 

Facility Name Building No. Period of Operation Notes 
Shield Test Reactor 4028 1960- 1981 
(STR)/Shield Test 
Irradiation Reactor 
(STIR)/Liquid Metal Fast 
Breeder Reactor 
(LMFBR) 
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Building 4028 Cited Documents 

October 2012 

Ashley. R.L.. Atomics International. 1:\·aluation of the Atomics International Nuclear 
Del'elopment Field Lahomtorv as a l.ocationfhr Reactor Facilities. May 25. 1962. 

Atomics International. Document PP-704-990-002. Decontmnination and Di.I'JJosition of 
Facilities Program Plan. January 23. 1975. 

Badger. F.ll.. Rockwell International Internal Letter. Re: Radioactil•e Spills in RMDF. October 
17. 1975. 

The Boeing Company. Site l:'nvironmcntal Reportfhr Calendar Year 2003. DOL' Operations at 
The Boeing ComJ)(lllY Rocketdvne l)ropu/sion & Power, RD02-14R-O I. September 2004. 

Cabrera Services. Final Final Status Sun·cv Report: Final Status Survey Post Historical Site 
Assessment Sites, Block I, Santa Susana Field Lahoratmy. Ventura County, Ca!ij(Jrnia. March 
2007. 

Cabrera Services. Final Charactcri::::ation and Final Status Survey Report: Radioactil•e Materials 
Handling Facili(v Holdup Pond (Site 4614), March 2007. 

Certification of the Radiological Condition of Building 028 at the Energy Tcchnologv 
Engineering Center Near Chat.nmrth, Cali((miia. Federal Register Vol. 62, No. 65. April 4. 
1997. 

Correspondence from Evans. J.T., Rockwell International, to Long. M.E .. Department of Energy, 
Re: Strategic Facility Initiative, March 23. 1987. 

Correspondence from Liddle. R.H .. U.S. Department of Energy. Environmental Restoration 
Division. to Gabler. Mark. Boeing North American, Inc .. Energy Technology Engineering 
Center, Re: Release ofFacilitiesfur Unrestricted Non-Radiologic Use, dated April 21, 1997. 

Correspondence from Tuttle, R.J.. Rockwell International. to Vaille. R .. U.S. Environmental 
Protection Agency. Re: Identification and Description of Areas Involved with Radioactive 
Materials at SSFL Area IV, October 2. 1989. 

Correspondence from Wong. G .. California Department of Health Services, to Rutherford, P.O., 
Rockwell International Corporation, Re: Rocketdyne 's Letter Dated July 8, 1995 With 
Attachments Concerning the Release of Buildings T029, T028, and OCY. dated December 21, 
1995. 

Department of Energy. Real Property and Site Development Planning FY 1988-FY 1992, 
January 1988. 

Email from Gutierrez, A., Newtech Resources, to Trippeda, D.M .. Boeing. Re: Bl028 Site Hill 
Erosion Control Project, October 16, 1998. 
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Gerritsen. W.J .. Boeing North America. Specification j(n· Rcmoml of the Building 4028 
Foundation at the Santa Susana Field Lahoratorv. January 9, 1997. 

(]olliher. K.G. and K.G. Randen. Capahi!itics of the I Mw Shield Test and lrrmliation Reactor. 
NAA-SR-11528. Atomics International. November I 0. 1965. 

Golliher. K.G .. Shield Test and lrrodiation Rcoctor Opcmtions Manual. NAA-SR-MEM0-/2(506. 
Atomics International. September I. 1968. 

Golliher. K.G .. STIR Fucllc'lcmcnt Remom! and Shipment Nuclear Sa/('ty Analysis. NSA-052-
240-002. Atomics International. May 16. 1973. 

Internal Correspondence from Burgess. D.D. to Isotope Committee Chairman. Rock\\ell 
International. Rc: App!ication/(>r RcncH·a/ o/Authori:::ationfor Usc ofRadioactivc Materials lv'o. 
!08C. June 8. 1981. 

Internal Correspondence from Compact Reactors Committee to Balent. R .. North American 
Aviation. Rc: STIR Survcv Recommcndutiun and Minutes ofMecting ofDcccmher 31, 19(53. 
January 3 I. 1964. 

Internal Correspondence from I farris. J.M. to McCurnin. W.R .. Rockwell International. Rc: Plan 
ofAction fhr RMDF. November 18, 1975. . . 

Internal Correspondence from Johnson L.. Rockwell International. to Heine. W.F., Re: Final 
Radiation Survey- Building T-028. dated May I 0. 1976. 

Internal Correspondence from Moore. J.D. to Remley. M.E .. Rockwell International. Rc: 
Quarterly Review ofthe RA1DF (T022)for Radiation Safely, Firs/ Calendar Quarter, 1985. May 
29. 1985. 

Internal Correspondence from Pcko, D. to McCurnin. W.R.. Rockwell International. Re: 
Radioactive Materials Disposal Facility Assessment Plan. May 22. 1990. 

Internal Correspondence from Schmidt. F.G. to Moore. J.D .. Rockwell International. Re: 
Retirement of User Authorization No. 108 Uranium Melt Facility T028. September 20. 1989. 

Internal Memorandum from Robison, S.A .. U.S. Department of Energy (DOE) Office of 
Northwestern Area Programs. Environmental Restoration, to Liddle R.. DOE Oakland 
Operations Office, Re: Release o{ Decontaminated Building 028 without Radiological 
Restrictions at the Energy Technology Engineering Center, dated April 2, 1997. 

Kartman, A.S., Aerial Photographic Analysis o{ Santa Susana Field Laborat01y - Area IV, 
Ventura County, California, Volume 1 & 2. U.S. Environmental Protection Agency, Office of 
Research and Development, Environmental Sciences Division, March 20 I 0. 

Klein, A., Building T028 Decontamination and Demolition Final Report, N001TJ000322, 
Rockwell International, June 6, 1990. 

261 

Redacted 



Santa Susana Field Laboratory 
llistorical Site .\ssessment 
Final Technical Memorandum: Area 1\', Subarea IISA-7/3/NBZ October 2012 

------------------~ 

Laftlam. S .. Letter Re: Building Demo/ilion and Disposal at SSFL. April II. 2000. 

Lupo. R .. Verification Survey of Building 1028. California Department of llealth Services. 
September 14. 1995. 

MWII. Group 7-Northern Portion ofArca IV RCRA Facilitv lnn'sfigation Report. Santa Susana 
Field Lahomtorv. Ventura Cmmtv. Cali/rm1ia. Volume 1 Test. {ah/es. and Figures. June 2009. 

Nagel. W.E .. Authorization for Use of Radioactive Materials or Radiation Producing Devices. 
Authorization Nos. 108D. lOSE. 108F. 108H. 108K. Rocb,cll International. June 22. 1981 
through June 22. 1988. 

Oldenkamp. R.D. et. al.. Rockwell International Document No NOO I EROOOO 17. Nuclear 
Operations a/ Rockwell's Santa Susana Field Lahomtorv A Factual Perspective. January 16. 
1990. 

Oliver. B.M.. Final Decontamination and Radiological Survev of Building T 028. 
N704SRR990033. Rockwell International. February 21. 1991. 

Owen. R.K .. Rough Draft Internal Letter Re: lligh LC\·el Radioactive Airhornc Concentmtions 
Incident at Building-028 (STIR). March 5. /965. Undated. 

Owens. D.E .. Rockwell International Internal Letter, Suhjcct: Emergency Response-Uranium 
Fire at T028. March 28. I 978. 

Owen. R.K., Atomics International Internal Correspondence. Suhject: Special Bioassay Request. 
April 9. 1965. 

Pascolla. A.L.. Building 028 and STIR Facili(v Decontamination and Decommissioning, 028-AR-
0001. Rockwell International. March 18. 1996. 

Pendleberry. S.L.. ETEC RMDF Decontamination and Decommissioning (D&D) Project 
Management Plan, RMDF-AN-000 I. Energy Technology Engineering Center. February I 0. 
1993. 

Randen, K.G. et al.. Hazards Swnmmy Report 1l1e Shield Test and Irradiation Reactor 
Modifications for One Megawatt Operation, NAA-SR-MEM0-9 I 29, Atomics International. 
December 16, 1963. 

Randen, K.G. and K.G. Golliher, Startup and Operation of the One-Megawatt Shield Test and 
Irradiation Reactor, NAA-SR-1 I I 75. Atomics International, March 25, 1966. 

Rocketdyne, Report No. A4CM-ZR-OO I I. Area IV Radiological Characterization Survey Final 
Report, August 15, 1996. 

Rockwell International, Building 4028 Demolition Photo, Photograph Number ETEC-9/22/97-
395366, September 22, 1997. 
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Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 
1962-Novemher 1992. 

Sapere Consulting. Inc. and The Boeing Company. I lisrorical Sire Assessment ofArea IV Santa 
Susana Field Lahoratory, Ventura County. Ca/ifimzia, l'olume I- Merlzodologv. May 2005. 

Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArca IV Santa 
Susana Field Lahomtorv. Ventura Countv. Ca/ij(mJia. Volume 2 · Area /l' Sire Sunmwries. May 
2005. 

Tetra Tech EM. Inc .. Zone Iff EPA Region 9, Final Rockerdvne Tcclznical Support and Field 
0l'C'rsight Document Re1•iewj(Jr Buildings T-0 12. T-023. T-028, T-029. and T-363. Decem her 20. 
2002. 

Tschaeche. A.N .. Atomics International Internal Correspondence. Suhjecr: Determination of 
Extremity Dose Rate to Mr. (Redacted]. July 2. 1965. 

Tschaeche. A.N .. Atomics International Internal Correspondence. Re: Incident Report. Santa 
Susana Bldg 028. August 6. 1965. August 30. 1965. 

Tuttle. R.J.. Authorization for Use of Radioactive Materials or Radiation Producing Devices. 
Authorization No. 95. Issue Date, July 8. 1975. Expiration Date: July 8. 1976. 

Unknown Author, Handwritten Correspondence. Suhject: Storage Area Northwest of T028. July 
24. 1981. 

Ureda, B.F., STIR Facilit_v Decontamination and Disposition Final Report. A/-ERDA-13168. 
Rockwell International. August 26. 1976. 

U.S. Department of Energy, Draft Docket No. ETEC-028. March 26. 1996. 

U.S. Department of Energy. Shield Test Experiments, Energy Technology Engineering Center 
(ETEC) Website, http://www .etec.engerv.gov/H istory/Major-Operations/Shield-Test.html. 
accessed April30, 2010. 

Vitkus. T.J.. Verification Survey of the Building 4059 Site (Phase B): Post Historical Site 
Assessment Sites, Block I; and Radioactive Materials Handling Facility Holdup Pond (Site 
4614), Santa Susana Field Laboratory, The Boeing Company, Ventura County, California, Oak 
Ridge Institute for Science and Education. June 2008. 

Vitkus, T.J., Ver!fication Survey of the Old Conservation Yard, Building T064 Side Yard, and 
Building T028, Santa Susana Field Laboratmy, Rockwell International, Ventura County, 
California. Oak Ridge Institute for Science and Education, October 1993. 
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Facility Name Building No. Period of Operation 

October 2012 

Notes 
Contaminated Equipment 407) 1971-2001 RCRA-permitted facility 
Storage Building 

Building 4075 Cited Documents 

Bassat. I.B .. RMHF Familiari::ation Dol·unzent, E/D-06144, The Boeing Company. Ma) 24. 
2001. 

The Boeing Company. Radioacti1·c .\1atcrials Handling Facilitv Decontamination and 
Decommissioning Engineering l:·valzwtion/Cost Analysis, June 18. 2007. 

Cabrera Services. Final Comhincd Summm:v Report: Radioactil•e Materials Handling Facilitr 
Building Sun·cvs. Santa Susana Field Lahoratmy. Ventura Countv. Califhrnia, October 2007. 

Cabrera Services. Final Final Status StiiTCY Report: Characteri::ation and Final Status Sun·cv. 
Radioactive Materials Handling Facilitv, Santa Susana Field Lahoratorv. Ventura Countr. 
California, March 2006. 

Correspondence Jl·om Gaylord. G.G .. Rockwell International, to Liddle. R .. U.S. Department of 
Energy. Rc: Assessment Plan for the Radioactive Materials Disposal Facility (RMDF). 
September 14, 1990. 

Correspondence from Seward. F.A. to Nagel, W.E., Re: Request for Radioactive Material and 
Radiation Producing Device User A uthorizationj(Jr RMDF Operation, December I 0, 1985. 

Darcy, K., Radiation Sww'y Report- T-075, Rockwell InternationaL May 27, 1997. 

Francis, J., Contaminated Equipment Storage Bldg. 075, 303-075-S1. May 1971. 

Gaylord, G., Energy Technology Engineering Center Project Progress Report Accounting 
Period fcJr F ebrumy-June 1991. August 1991, and October 1991, Radioacti\'e Materials 
Di.,posal Facili(v (RMDF) Maintenance, Engineering Technology Engineering Center. 1991. 

Haley and Aldrich, Inc., Closure Planfor the Radioactive Materials Handling Facility (RMHF). 
October 2006. 

Internal Correspondence tl·om Barnes, J. to Rutherford, P., Rockwell InternationaL Re: First 
Quarter, 1991 ALARA Report, August 8, 1991. 

Internal Correspondence from Harris, J.M. to McCurnin, W.R., Rockwell InternationaL Re: Plan 
o[Actionfor RMDF, November 18. 1975. 

Internal Correspondence from Peko, D. to McCurnin, W.R., Rockwell International, Re: 
Radioactive Materials Disposal Facility Assessment Plan, May 22, 1990. 
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Isotope Committee Chairman. Autlzori::ation fiJr Usc of Radioacti1·e Materials or Radiation 
Producing Del' ices. Authorization Nos. I 06D. I 06F -I 06M. Rockwell International. December 
18. 1981 through February 12. 1992. 

Kartman. A.S .. Aerial Photographic Analvsis of Santa Susana Field Lahoratorv Area IV, 
Ventura County, Ca/ij(mzia, Volume I & 2. lJ.S. Environmental Protection Agency. Otrice of 
Research and Development. Environmental Sciences Division. March 20 I 0. 

Knefl D. W. and R.D. Meyer. Radioactive Materials !fondling Facilit\' (RMHF) Demolition 
Program Management Plan, PMP-OOOOH. The Boeing Company. Januar) 30. 2004. 

McGinnis. E.R .. Rockwell International Internal Correspondence. Re.· Radiological Safi.'tr 
Incident Report, RMDF-T075, August 15. /988. August 23. 1988. 

Moore. J.D., Rockwell International Internal Correspondence. Rc: Quarlcrlr Rn·iew of the 
Radioactive Materials Disposal Facilitv (RMDF) j(Jr Radiation So/e(v. lhird C'alcndar Quarter. 
/9HH. December 22. 1988. 

MWH. Group 7-Northem Portion of/1rca IV RCRA Faciiity Investigation Report, Santa Susana 
Field LahoratOJ~Y. Ventum County, Califimzia. Volume II RFI Site Reports. Appendix C. 
Radioactive Materials Handling Facility RFI Site (SWMU 7.6 and Area IV AOC). June 2009. 

MWH, RCRA Facility Investigation Work Plan Addendum Amendment, Radioactil·e Materials 
Handling Facili(v RFI Site (SWMU 7.6 and Area IV AOC}, Santa Susana Field Laborat01y. 
Ventura Counry, Cali/(m1ia, March 2008. 

MWI-1. RCRA Facility Investigation Work Plan .·1ddendum Second Amendment. Radioactive 
Materials Handling Facility RFI Site (STYA1U 7.6 and Area IV AOO. Santa Susana Field 
Laboratory, Ventura County, Cali{im1ia. October 2008. 

Pendleberry. S.L.. ETEC RMDF Decontamination and Decommis.\ioning (D&D) Project 
Management Plan. RMDF-AN-000 1. Energy Technology Engineering Center. February I 0, 
1993. 

Sapere Consulting, Inc. and The Boeing Company. Historical Site Assessment of'Area IV Santa 
Susana Field Laboratmy. Ventura Coun(v, California. Volume 2 --Area IV Site Summaries, May 
2005. 

Science Applications International Corporation, Final RCRA Facility Assessment Report for 
Rockwell International Corporation, Rocketdyne Division, Santa Susana Field Laboratory, 
Ventura County, California, Technical Enforcement Support and Hazardous Waste Sites, May 
1994. 

Schrag, F., Job Improvement Request, Rockwell International, June 3, 1986. 
Waite, P.I-1. and P.I-1. Horton, Process Hazard Analysis (PHA) for RMHF Operations. EID-
04446, Rev. A, The Boeing Company, Unknown Date. 
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4.5 BUILDING 4621 

Facility Name Building No. Period of Operation 
Radioactive Accountable 4621 Mid-1960s - present 
Waste Storage Building 

-

Building 4621 Cited Documents 

October 21112 

Notes 
RCRA-pcrmittcd facility 

Authori::ation fin· Uw' o( Radioactive Materials or Radiation l)roducing Dcl'iccs. Authorization 
No. 72. Issue Date: January 8. 1974. Expiration Date: January 8. 1975. 

Authori:;ation jiJr Usc o( Radioactive Materials or Rwliation Producing Device. Authorization 
No. 125. Issue Date: September 18. 1981. Expiration Date: September 18. 1982. 

Authori::ation.fin· Usc o(Radioacti1·e l'vfatcrials or Radiation Producing Dc1·iccs. Authorization 
No. 132E. Issue Date: November 25. 1991. Expire Date: November 25, 1992. 

A uthori::ation ./(Jr Usc o( Radioactive Materials or Radiation Producing Device. Authorization 
No. 141 H. Issue Date: February 27, 1996. Expiration Date: December 3 I. 1996. 

A utlwri::ation fiJI· Use o( Radioactive Materials or Radiation Producing De1•ice, Authorization 
No. 1411. Issue Date: December 16, 1996. Expiration Date: December 31, 1997. 

Authorization for U\·e of Radioactive Materials or Radiation Producing Device, Authorization 
No. 141 K, Issue Date: December I 5. 1998. Expiration Date: December 31, 1999. 

Badger. F.H., Rockwell International Internal Letter. Suhject: Lost Source Discovery, September 
9, 1975. 

The Boeing Company, Radioactive Materials Handling Facility Decontamination and 
Decommissioning Engineering Evaluation/Cost Analysis, June I 8, 2007. 

The Boeing Company, Site Environmental Reportfor Calendar Year 2003, DOE Operations at 
11ze Boeing Company Rocketdyne Propulsion & Power, RD02-148-0l, September 2004. 

Cabrera Services, Final Combined Summwy Report: Radioactive Materials Handling Facility 
Building Surveys, October 2007. 

Correspondence from Gaylord, G.G., Rockwell International, to Liddle, R., U.S. Department of 
Energy. Re: Assessment Plan for the Radioactive Materials Di:-,posal Facility (RMDF). 
September 14, 1990. 

Correspondence from Seward, F.A. to Nagel, W.E., Re: Request for Radioactive Material and 
Radiation Producing Devise User Authorizationfor RMDF Operation, December I 0, 1985. 

Darcy, K., Radiation Survey Report- T-0621, Rockwell International, May 27. 1997. 
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Gaylord. G .. Lnergv Technologv 1'-'ngineering Center Project Progress Report Accounting 
Period /(>r Fehruwy-June 1991, August 1991. and Octoher 1991. Radioactive Materials 
Disposal Facilitv (RM!H) Maintenance. Engineering Technology Engineering Center. 1991. 

Haley and Aldrich. Inc .. Closure Planj(n· the Radioactive Materials Handling Facility (RMHF), 
October 2006. 

Internal Correspondence fi·om Barnes, .I .G. to Logan. A .IL Roc!._'' ell I ntcrnational. Re: 
Notification fin· Renewal of Authorization fin· L'se of Radioactive ,Haterials or Radiation 
Producing Dn·ices - Second Notice, March 3. 1994. 

Internal Correspondence from Barnes, J. to Rutherford. P .. Rockwell International. Re: First 
Quarter, I 991 A LARA Report. August 8. 1991. 

Internal Correspondence ti·om Badger. F.ll. to McCurnin. Jr .. W.R .. Rockwell International. Re: 
Radioacti\'e Spills in RMDF. October 17, 1975. 

Internal Correspondence fi·om Dix. T.E. to Rutherf()J'd. P.D .. Rocb\ell International. Re: Stu/us 
ofUscAuthorizationlR. March 10,1993. 

Internal Correspondence from Harris, J.M. to McCurnin. W.R .. Rockwell International. Re: Plan 
ofActionj(Jr RMDF, November 18, 1975. 

Internal Correspondence from Horton, P.H. to Nagel. W.E., Rockwell International. Re: Request 
for Radioactive Maderail [sic} and Radiation Producing Device User Authorization for RMDF 
Operations, December 13, 1989. 

Internal Correspondence from Peko, D. to McCurnin. W.R.. Rockwell International. Re: 
Radioacti,·e Materials Disposal Facility Assessment Plan, May 22. 1990. 

Internal Correspondence from Rowles. J. to Bulthuis. R., Rockwell International. Re: 
Termination of Authorization 133. May 9, 1991. 

Internal Correspondence from Rowles, J.A. to Nagel. W.E .. Rockwell International. Re: Renewal 
a/Authorization 125, August 25, 1988. 

Internal Correspondence from Rutherford, P.O. to Klee, S.M., Rockwell International. Re: 
Shipment ofRadioactive Materials Under Use Authorization 75, July 27, 1993. 

Internal Correspondence from Steiman, D. to NageL W.E., Rockwell International, Re: Transfer 
ofAuthorization 1 07from Active to Storage Status, February 6, 1989. 

Isotope Committee Chairman, Authorization for Use of Radioactive Materials or Radiation 
Producing Device, Authorization Nos. 33E-33H, 33.1, 33L-330, 33S, April 16, 1976 through 
March 26, 1990. 
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Isotope Committee Chairman. Autlwri::ation for Usc> of Radioacti1·e Materials or Radiation 
Producing Dc>vicc>s. Authorization Nos. I 06D. I 06F -I 06M. Rock\\ ell International. Decem bcr 
18. 1981 through February 12. 1992. 

Kartman. A.S .. Ac>rial Photographic Analvsis of Santa Susana Field l,ahoratorv Area IV, 
Vc>ntum County, Cali/(Jrnia. Volume> I & 2. U.S. Environmental Protection Agency. Office of 
Research and Development. Environmental Sciences Division. March 20 I 0. 

Kncfl D.W. and R.D. Meyer. Radioactil·c> Materials Handling Facilitv (RM!In !Jc>molition 
Program Management Plan, P.A.1P-00008. The Boeing Company. January 30. 2004. 

Lavagnino, G .. ETEC Mc>c>ting and Site Visit. U.S. Department of Energy. August 17. 1988. 

MWH. Group 7-Northan Portion ofAn'a IV RCRA Facilitv lm·estigation Report, Santa Susana 
Field LahoratOI}', ·ventura Countv. California, Volume I - Text. Tahlc>s, and Figures and 
Volume II RFI Reports Appendix C. June 2009. 

MWI I. Group 7-Northern Portion ofArc>a IV RCRA Facility Investigation Report, Santa Susana 
Field Laboratory, Ventura County, Cali(rm1ia, Volume> II RFI Site Rc>ports, ApJiendix C. 
Radioactive Materials Handling Facility RFI Site (SWMU 7.6 and Area IV AOC). June 2009. 

MWH. RCRA Facility Im·estigation Work Plan Addendum Amc>ndment Radioactive Materials 
Handling Facility RFI Site (SWMU 7.6 and Area IV AOC) Santa Susana Fidd Lahoratorv. 
Ventura County, Calij(m1ia. March 2008. 

Pendleberry. S.L., ETEC RMDF Decontamination and Decommissioning (D&D) Project 
Management Plan, RMDF-AN-000 I. Energy Technology Engineering Center. February I 0. 
1993. 

Poucher. G.S .. Rockwell International Internal Letter, Suhject: RMDF RAS Alarm and Response>, 
4-7-89. April 10. 1989. 

Radioactive Waste Packaging Lot Fo//mver and Procedure Verification Container No. L598. 
Unknown Author. July 16. 1997. 

Rockwell International Drawing. Santa Susana Facility Area Plan, Storm Drain Mastc>r East, 
303-GEN-C93, September 1977. 

Rockwell International, Radioactive> Material Authorizations, Unknown Date. 

Rockwell International, Rocketdyne Division, Application j(Jr Renewal, State of California 
Broad Scope "A " Radioactive Materials License #00 15-70, RI/RD-93-I60, Erhihit I 0: lnventmy 
of Radioactive Sources, Revised August 7, 1995. 

Rockwell International Photograph. 6CZ II-4/5/89-S2F, April 5, 1989. 
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Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps. March 
1962-November 1992. 

Sapere Consulting. Inc. and The Boeing Company. Historical Site Assessment ofArea IV Santa 
Susana Field Lahoratmy. Ventura Countv. California. Volume 2- Area IV Site Summaries. May 
2005. 

Science Applications International Corporation. Final RCRA Facilitv Asscssn1cnt Report fin· 
Rockwell international Corpomtion. Rocketdyne Division. Santa Susana Field Lahomtorv. 
Ventura Countv. California. Tee/mimi En/(Jrcement Support of !la::cmlous ll'oste Sites. May 
1994. 

Wallace. J.ll., Rockwell International Internal Letter. Suhjcct: RAS Alarm. R.H/JF. T-6] I 
August 18, /985. August 22. 1985. 

4.6 BUILDING 4654 

Notes 

Building 4654 Cited Documents 

Badger. F.H., Atomics International Internal Letter. Rc: Spread of" Contamination in Area# 654. 
February 18, 1962. 

The Boeing Company. Site Environmental Rcportf(Jr Calendar Year 2002, DOE Operations at 
The Boeing Company Rocketdvne Propulsion & Power, RD02-/48-0J, September 2003. 

The Boeing Company. Site Em·ironmental Rcportfor Calendar Year 2003, DOE Operations at 
The Boeing Company Rocketl(vnc Propulsion & Power, RD02-148-01. September 2004. 

Correspondence from Lopez. M .. U.S. Department of Energy National Nuclear Security 
Administration Service Center. to Lee. Majelle, The Boeing Company. Re: Release o/Building 
4654, dated February I, 2005 

Dahl, Farley. C.. Building T654 Supplemental Final Radiological Survey Report, SSII'S-AR-
0011, The Boeing Company, January 20. 1999. 

Internal Correspondence from McGinnis, E.R. to Sujata, B.D., The Boeing Company, Re: Grid 
S19/TJ9 Interim Soil Remediation. November 19, 2003. 

Internal Correspondence from Matten. K.L. to Fuel Committee Members. Atomics International. 
Re: Inspection Tour o/Santa Susana Fuel Storage Areas, April 23, 1964. 

Johnson, R.P. and Speed, D.L., interim Storage Facility Decommissioning Final Report, ESG
DOE-13507, Rockwell International, Rocketdyne Division, March 15, 1985. 
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Kartman. 1\.S .. Aerial Photographic Analvsis of Santa Susana Field Lahoratorv ,1rea IV. 
Ventura County, Calijiwnia. Volume I & J. U.S. Environmental Protection Agency. Office of 
Research and Development. Environmental Sciences Division. March 20 I 0. 

Lang. J.F .. Rockwell International Document No. NOO IT I 000188. Interim Storage Facilitv 
Decommissioning Plan. June 28. 1983. 

MWII. Group 7-Northern Portion ofArca IV RCRA Faci/itv lm·estigation Report, Santa SU.\'{/110 
Field Lahoraton:, Ventura County, Califhrnia, Volume 1 Text, Tahles. and Figures. June 2009. 

MWI-I. Group 7 - Northern Portion of Area IV RCRA. Facilitv Investigation Report, Santa 
Susana Field Lahoratorv. Ventum County. Ca/ij(Jrnia. Volume 11 RFI Site Reports. June 2009. 

MWH. Offi·ite Data Emluation Report, Santa Susana Field Lahomtorv. Ventura County. CA. 
December 2007. 
Shah. Satish, N., Final Report Decontamination & Decommissioning of Interim Storage Faci/itv 
4654, EID-04364. The Boeing Company, May 20. 1999. 

Owen. R.K .. Handwritten Note Re: SRE Interim Storage Yard. July 5. 1979. 

Tuttle. R.J .. Rockwell International Document No. SSWA-AR-0009. Building 7'654 
Supplemental Final Radiological Sun·ev Plan. December 4. 1996. 

U.S. Department of Energy, Oakland Operations Oftice. Environmental Restoration, Drafi 
Docket for the Release of Building 4654 at the J,_,·nergy Technology Engineering Center, 
DOE/CD-ETEC-654, RD99-158, May 1999. 

Vitkus. T.J. and Bright. T.L.. Verification Survey of the Interim Storage Facility; Buildings 
T030, T641, and T013; an Area Northwest of Buildings T0/9, T0/3, T012, and T059; and a 
Storage Yard West of Buildings T626 and T038, Santa Susana Field Lahoratmy, Rockwell 
International, Ventura County, California, ORIS£ 96/C-4. Oak Ridge Institute for Science and 
Education, February 1996. 

Yitkus. T.J .. Verification Sun•ey of the Interim Storage Facility (T654), Santa Susana Field 
I,aboratmy, Rockwell International, Ventura Counry, Califhrnia, ORIS£ 97-1900. Oak Ridge 
Institute for Science and Education, November 1997. 
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Figure 1.2 
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Figure 1.3a 
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Figure 1.3b 
Subarea HSA-3 
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Figure 1.3c 
Subarea HSA-NBZ-NE 
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Figure 1.3d 
Subarea HSA-NBZ-NW 
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Figure 2.2o 
Building 4022 
Vault 1 Plan 
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Vault 2 Tanks 
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Figure 2.2q 
Building 4022 

Vault 5 
North View 
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Figure 2.2r 
Building 4022 

Heating, Ventilation and 
Air Conditioning Plan 
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Liquid Waste 
Storage Plan 
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Figure 2.5a 
Building 4075 

Site Photograph 
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Figure 2.5e 
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Figure 2.6a 
Building 4563 

Site Photograph 
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Figure 2.7a 
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Site Photograph 
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Foundation Plan 
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Figure 2.10a 
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Figure 2.11c 
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Foundation Plan 
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Figure 2.14c 
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Response to Comments on Draft HSA-7/3/NBZ Technical Memoranda Issued on August 3, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

General Comment Noted. EPA agrees there is repetitive text in the document. Relevant 
There are numerous instances of repetitive text throughout the document. It is information is repeated to ensure a comprehensive picture of each building/site 
suggested that general historical material and/or interviewee recollections throughout the TM that is independent of prior building:site information. 
regarding RMHF as a whole could be presented once only. while material 
specific to individual buildings are could be discussed in the individual 
building sections. 

-----1 
Page vii Agreed. EPA has noted many 1ariations on the acronym D&D through its I 
Change .. demolition" to .. decommissioning" re~earch. including the use of demolition. Hm1e1er. EPA will edit its acronym ! 

list to reflect D&D as decontamination and decommissioning. i 
_________j 

' 
Page viii Agreed. EPA will edit the acronym list to reilect M\Vd as Megawatt days. ! 

Change ''Megawatts per day" to "Megawatt days" 

Page 2, Section 1.0 Agreed. EPA will remove references to SB 990. 
Add the following sentence at the end of the last paragraph of section 1.0. 
"However, on May 5. 20 II, SB 990 was declared "invalid and unconstitutional 
in its entirety" by the United States District Cou11 (Central District of 
California). The Court also .. enjoined [the DTSC] from enforcing or 
implementing SB 990"." 
Alternatively, suggest deleting all references to SB 990. 

Page 3 and Page 12 Agreed. Based on the AOC. EPA's current scope is to characterize the 
The whole concept of classifying areas into Class I. 2 or 3 based on a radiological nature and extent at the Site. Consistent with MARSSIM 
MARSSIM DCGLw (page 3) is no longer valid. since the AOC defines the guidance. EPA ha,, made initial classifications and these are presented in each 
DCGLw as zero. Thus, Class 2 (< DCGLw or< 0) and Class 3 (small fraction HSA Tech ~1emo. In accordance 11 ith the AOC'AIP agreement. EPA would 
ofDCGLw or small fraction of zero) are meaningless concepts. expect the post-cle<!11Up contirmator:; approc!Ch to be consistent. DCGLs will 
EPA has correctly redefined its classification policy based on a high (Class 1 ). be removed from the HSA Tech Memos and 11 ill be 1·eplaced with the BTV and 
medium (Class 2) or low (Class 3) potential for contamination based on its MDC 1::ducs. 
various lines of inquiry listed on page 12. However, EPA should stop referring 
to the MARSSIM definition of the classes based on numerical DCGLws. 

~ --~ 

Agreed- Comment will be integrated in HSA and soil testing program as appropriate. 

FINAL Page 1 of3 

Redacted 

;\'otC'd- Comment\\ Ill not he mtcgratcd mto I 1~.\ or ~oil testing program. 

10 05 2012 
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Response to Comments on Draft HSA-7/3/NBZ Technical Memoranda Issued on August 3, 20 ll 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 8, Section 1.6 Agreed. EPA has received "'bucket list"' documents from January to August 
Edit the last sentence of the second paragraph ... 2011 from Boeing and this should be retlected in the HSA Technical 
"Numerous additional information requests have been ongoing and.,-Bft Memoranda. 
Deeember 23,2010, and Januat')' 1 L 2010 during the months of December 
2010 and January, March, April. May, June, July and August of 201 L Boeing 
provided numerous additional documents in response to both EPA original 
information requests and EPA queries of Boeing's document database for the 
SSFL.'' 

Page 29, Footnote 1 Agreed. Both inten icwee and incident A-0033 reference the llot Lab and 
Interviewee #254 is probably recounting the incident A-0033 (not A-0070) that RMDF/RMDF personnel in proximity to each other adding some confusion as 
did occur at the Hot Lab on November 24. 1964. The same interviewee #254 to where the spi II occurred. However, the interviewee states the tank outside 
recollection is repeated in the Group 5D Tech Memo on page 37 for the Hot the Hot Lab overflowed so the footnote will be removed. 
Lab. Incident A-0033 is also described in full an page 53-54 of the Group 5D 
Tech Memo for the Hot Lab. 

Page 35, Footnote 1 Agreed. The footnote needs to be clarified. Three buildings arc referenced by 
Interviewee #7 references to ''building 9 (an open-ended building with only a the intervie\\ee: the open-ended Building 9, the enclosed building next to 
root)" are actually references to Bldg 4563 (see Figure 1.3a). "'The enclosed Building 9. and the building across the stt·eet. EPA agrees that the open-ended 
building next to Building 9" is actually Building 4075 (see Figure 1.3a). Building 9 is likely Building -1563. the enclosed building next to Building 9 is 
This same interview and footnotes are repeated on page 94. Suggest correcting likely Building 4075. and the building across the street is likely Building -1621. 
or eliminating repetition. The footnotes will be corrected to note the three buildings likely being referred 

1 

to in all instances. 
' 

Page 43 Agreed. This sentence \\ill be edited as indicated. ' 
' 

Edit the following sentence." ... and areas the under-floor the floor drain lines 
I 
I 

are highly contaminated." I 

Page 56, Section 2.2 Noted. [I' A ock,wwkdge> the>t i' ''Pttiti' t tnt io the TM. Thi' '"""' 'itt . 
Some of the narrative in Section 2.2 for Building 4022 is repetitive of material EPA to prO\ ide a comprehensi \ e and independent picture of each bui !ding site 
in Section 2.1 for Building 4021. Suggest identifying and deleting repetiti\e addressed in the TM. 
text. 

----- ---- -------- ------ ------

Agreed- Comment will he integrated in liSA and soil testing program as appropriate. 

FINAL PaP•, 2 of 3 
~otrd- Co111ment \\ J!l not be mtcgratcd 11110 I !S . .\ nr soil testing progiam. 

I() 05 2012 
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... 
Response to Comments on Draft HSA-7/3/NBZ Technical Memoranda Issued on August 3, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 62, Table 2.2 Agreed. The original data source references .. EU," which was misinterpreted 
References to "Europium .. in Table 2.2, ··chronology of Fuel at RMHF Vault. as europium. References in Table 2.2 will be corrected to state ··Enriched 
176 through 1985" are incorrect. I suspect the original data source referred to uranium. 

.. 

EU, meaning "enriched uranium'', not Eu, meaning "europium." 

Page 160, Footnote 3 Agreed. The pdf document EPA received from Boeing with the electronic title 
The incident report A0056 written on November 3, 1976 cannot refer to a a-0056 is the same document EPA received from Boeing with the electronic 
February 14, 1978 incident (A0064) which happened in the future. Both reports title a-0064. FU11hennore. one document has a handwritten incident number a-
discuss the contaminated leach field but discuss different events related to the 0056 and the other document has a handwritten incident number a-0064. 
leach field. It is true however that we have not located documentation on the Footnote 3 was an attempt to note that the document EPA received purporting 
original event that caused the leach field contamination in the early 1960s. to be incident A0056 11as incorrect. The actual incident rep011 for incident 

A0056 is ob1iously missing. The footnote 11ill be deleted. 

Page 166 Agreed. EPA cited the Cabrera MARSSIM suney of the RMHF perimeter 
Suggest including the results of the Cabrera MARSSIM survey of the RMHF with RMHF Building 4021: however. this survey does include the RMHF 
perimeter that included soil sample results for the leach field area. Leach Field area and results will be included for that area as well. 
http://www .etec. energy .gov /I i brary ID&D _page/05-
1018.00_Boeing_RMHF _Perimeter_FSSR.pdf 

Agreed- Comment will be integrated in HSA and soil testing program as appropriate. 

FINAL Page 3 of 3 

Redacted 

~oted- C 'omment willtwt be mtcgratcd into liS,.\ or ~oil te~tmg: prugram. 

10052012 
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REPORTED INCIDENTS 
NOT RESULTING IN ENVIRONMENTAL RELEASE 

BUILDING 4021 

• On March 16, 1960, a solution of"Cce Bee MX-1" in "Tank No. I" began boiling and l()aming 
in the decontamination room of Building 4022. The solution gave off a large a mount of steam 
''hen an employee used cold water to try to ··quench the heat and foam ... The e mployec 
evacuated the decontamination room when the air monitor alarm went otT The em ployee 
submitted a urine sample which came back negative. Personnel conducted a high volume air 
sample approximately an hour following the in cidcnt. The bcta-gamm a activity of the air 
sample vvas 1.8 x 10 -'! "uc/cc''. presumably microcuries per cubic centimeter (pCi/cc). The 
sample was recounted th e f(lllowing day. March 17. 1960. there was no significan t decay 
indicated. !\. second air sam pic taken on March I (l, 1960. approximately five hours ltlllow ing 
the incident had a beta-gamma activity of 1.4 X I o-lli uc/cc. 1 

It was recommended that --cee Bee M X -I:· vv h ich \\as used for dccontam ination. should 
be "used vvith extreme caution because of its vigorous reaction with organics, liberating 
large amounts of heat.'' The incident report did not provide any information to indicate 
whether any contamination occurred on any surfaces within Building 4022 as a result of 
the boiling and foaming ofthe "Cee Bee MX-1·· solution in Tank No. I (A0348).~ 

• On December 21, 1960, an employee \\as lifting a beryllium-contaminated cut-offwhecl 
secured with a plastic glove box with the mono-rail crane in the decontamination room of 
Building 4021. The glove box becam e separated from the cut-offwheel causin g the 
debris to spill on the floor. The employee vacated the room, put on additional protective 
clothing and began decontamination of the area. Smears taken indicated contamination; 
however. the results ofthe smears are illegible in the incident report. Sm cars appear to 
have been taken at the north doors. floor, table. and drain (!\.0336). 3 

• On June 12, 1962, a Sodium Reactor Experiment (SRE) sodium pipe received at Building 
4021 for decontamination exhibited high dose rates and airborne activity. The 6-toot by 
%-inch pipe contained sodium and mixed fission products and measured 25 rad per hour 
(rad/hr) and 1.5 roentgens per hour (R/hr) at th e surface. The incident reports indicates 
that additional information could be located on "attached sh eets:'' however, these sheets 
are not included with the incident report ob tained from Boeing. Based on the available 
information, it appears the incident involved personnel exposures but did not involve any 
releases to the environment (AOO 17).4 

1 Galperin, A., Atomics International Internal Letter, Subject: Radiological Safetv Incident Report, Decontamination 
Room at RMDF, March 30, 1960. 
: Galperin, A., Atomics International Internal Letter, Subject: Radiological Safety Incident Report, Decontamination 
Room at RMDF, March 30, 1960. 
3 Yarrow, A.R., Atomics International Internal Letter, Subject: Radiological Safety Incident Report, 
Decontamination Room. Bldg. #22, 12-21-60, January 6, 1961. 
4 Townsend, R.H., Atomics International Internal Letter, Subject: Radiological Safety Incident Report, Building 022, 
Decontamination Room, June 27, 1962. 
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• On October 30, 1962, an employee was observed to be in violation of Health and Safety 
regulations in the decontam ination room of Building 4021. The em ployee entered the 
decontamination room for the disassembly and decontamination of the ··radioactive liquid 
solar evaporator.., During the course of completing the task, thee mployce was observed 
disassembling the tower V\ ithou t respiratory protection. The em plo) ce was again 
informed ofthe h ealth and safety requirements and the em ployee stated th at the 
disassembly would not cause any airborne contamination. The em ployee continued 
refusal to wear respiratory protection (AOO 19). 1 

• On October 13. 1978. an employee requested assistance on decontaminating the pinkie of 
the employee's left hand. which had becom e contaminated in the decontamination room 
of the Radioactive Material Handling Faci lity (RMIIF). A survey ofthe em ployee 
indicated approximately 900 counts perm inute (cpm) on the left pinkie, 200 to 400 c pm 
on all finger tips of both hands, and 2,000 cpm on the wrist of the right hand of the 
employee. The left pinkie had a prior cut in the area of activity. Decontamination ertorts 
were conducted in Building 4020 and incl uded "Ethyl AlcohoL W index. Bactine. 
Radiacv.ash, soap and water. ice water soak, gloved hot water soak, and a fair amount of 
elbow grease." These efforts were reported to have reduced all areas to background with 
the exception ofthe cut pinkie. The final activity ofthe pinkie at the time of release was 
reported to have been approximately 450 cpm. The incident report did not indicate how 
the contamination occurred. or the results of a bioassay specimen submitted by the 
employee (A0558).2 

• On October I 0, 1979. an employee was splashed with slightly contaminated water while 
working in the Dccontam ination Room of Building 4021. Thee mployee removed his 
protective clothing and rinsed the affected ar ea with clear water. A sm ear of the floor 
indicated contamination of approximately I 0.000 disintegrations perm inute ( dpm)/l 00 
square centimeters (cm2

) beta-gamma activity. The incident report did not provide any 
additional information regarding the clean-up of the incident but indicated that the 
employee's film badge had dropped to the fl oor during the rem oval of the protective 
clothing and. as a result the dosim eter exposure log revealed an elevated exposure 
(A0559). 3 

• On December 4, 1981, a 30-gallon drum containing ·'NAC cask waste" \\as contained 
within a galvanized steel culvert lined with 6-inch concrete. The galvanized steel culvert 
was moved into the D ccontamination Room of Building 4021. The incident report 
indicated that the 30-gallon drum was supposed to contain a 5-ga lion plastic bucket 
containing absorbed "NAC cask waste'' sealed inside a 30-gallon plastic bag. The waste 
contained approximately 7 Cuires (Ci) of mixed fission products. Personnel discovered 
that the 30-gallon plastic bag contained a full 5-gallon plastic bucket and was also filled 

1 Unknown Author, Notice of Health and Safezv Rule Infraction- Decontamination Room ojBuilding 021. 
November 5, 1962. 
2 Badger, F.H., Rockwell International Internal Letter, Subject: Decontamination of Employee. October 17, 1978. 
) Owens, D.E., Rockwell International Internal Letter, Subject: Contaminated Film Badge, October 12. 1979. 
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with approximately l 00 pounds of absorbent material and approximately 2 quarts of 
unabsorbed liquid. Personnel i ndicated that it appeared that the 5-gallon bucket\\ as 
overfilled and approximately I 00 pounds of absorbent material had been poured into the 
plastic hag and taped shut. The liquid had not been absorbed and approximately 2 quarts 
of liquid was visible in the plastic bag. Personnel removed the 5-gallon bucket and 
distributed its contents and the absorbent in the bag into four 5-gallon buckets. It was 
discovered that an additional 30-gallon drum had been packaged in the same way with 
approximately I gallon of liquid not having been absorbed. The incident report did not 
indicate any releases of material to the environment (i\0566). 1 

• On November 9. 1987, RMHF personnel com pictcd size reducing the old sump tank and 
\'.ere in the process of boxi ng up the pieces. An em ployee dropped a piece into the box 
cnising an airborne release of cesium -13 7 (Cs-13 7). The em ployec undcm cnt a nasal 
S\\ ipc survey that indicated beta gamma conta1nination of 50 dpm. A follm\ up nasal 
survey indicated no dekctabk acti\ity. 

;\smear survey ofthe box indicated beta ga mnn contamination levels of up to -1-00 dpm. 
\\ hich was decontaminated. The incident report indicated that future boxing operations 
should include wrapping all highly con!aminated waste in plastic. The incident report did 
not indicate any contamination outside the box (AO 180).

21 

• On November 18. 1987. a plant services m aintenance employee was assigned to the 
RMHF to fix the Building 4021 decontamination room roll-up door. The employee was 
escorted by RMHF personnel, but walked into the decontamination room before he could 
be stopped. The employee contaminated his shoes to a level of600 dpm. The facility 
health physicist confiscated the shoes at the point of entry and decontaminated them to no 
detectable activity (i\0179).4 

• On August 9. 1990, an employee\\ orking on size-reducing a Building 4059 vessel shield 
disc cut his len index finger on a sm all hand-held power grinder. The v.ound \\as 
surveyed with a beta gamma survey m eter and a smear survey and found no detectable 
activity. The Kim towel that had been \Vr apped around the wound had activity levels of 
47.8 dpm Cs-137 and 20 dpm Cobalt-60 (Co-60) (A0208).5 

• On November 15. 1990, an employee, upon performing an exit survey in Building 4021. 
discovered contamination on his shorts at approximately 30,000 dpm beta gamma . 

1 Bradbury, S.M., Rockwell International Internal Correspondence, Suhjer.:t: Radiological Safe{l·lncidcnt Report. 
RMDF T021. 12/04181. December 14, 1981. 
:c Internal Correspondence from Wallace, J. to Radiation & Nuclear Safety Group, Rockwell international, Rc: 
Radiological Safetv Incident Report. RMDF T021, Nol'emher 9. 1987, December 2 L 1987. 
'Internal Correspondence from Moore, J.D. to Remley. M.E., Rockwell international, Re: Quarterlv Review o(the 
RMDFfor Radiation Safety Fourth Calendar Quarter, 1987. March 25, 1988. 
4 Wallace, J.H., Rockwell international Internal Letter, Subject: Radiological Safety Incident Report, RMDF T021. 
11/18/87, December 8, 1987. 
5 Wallace, J.H., Rockwelllnternationallnternal Letter, Subject: Radiological Safety Report RMDF T021 Decon 
Room, September 17, 1990. 
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Gamma spectrometry showed ccrium-144 (Cc-144). Cs-137. and Co-60. The incident 
report indicated that the summary of the incident was provided as an attachm ent: 
however the attachment was not included in the Jllc received from The Boeing Company 
(A021 I). I 

• On February 14, 1991. an c mploycc encountered a local alarm for the loss of ventilation 
of one ofthc parallel system s for the Building 4021 Radioactive Control area at the 
beginning of his shift. The system blmvcr \Vas inspected and it \vas discovered that the 
multi-belt drive between the motor and the blo\\Cr had f~1ilcd. The employee shut oflthe 
power to the motor. Staff determined that the air flmv to the controlled area continued to 
maintain proper flow direction and there was no release of contamination as a rcsu It of 
the failure. Personnel notified P !ant Services staff to initiate an inspection to dctcnn inc 
the cause of the failure. Operation in all radioactive controlled areas \\as suspended 
during the inspection. and subsequent repair of them otor. The incident report did not 
indicate when the repairs had been com pleted or\\ hen operations in Building 4021 
resumed (A0266). 2 

• On August 6. 1993. an e mployce removed the room intake grill in the Building 4021 
laundry room to sec if the gri II \\as causing th c room air condition cr to 11-eeze up. The 
employee requested the grill to be survey ed. and the grill indicated beta gamma 
contamination of600 cpm . The radionuclides listed in the incident report included 
cesium-134 (Cs-134). C s-137. and Co-60. A su rvey of the laundry room and the air 
intake indicated nod etcctable activity. The incident report assum cd that ··the 
contamination [was] a build-up of activity over a period of hears of unloading and storing 
low level protective clothing in the laundry room"" (A0580). 3 

• On October 12. 1994. am ember ofthe ph otography department was preparing to 
photograph a sodium reaction experiment in the Building 4021 packaging room and 
stepped into a posted contam ination area (containing Cs- 13 7 and Co-60) bef()re his 
RMJ-IF escort could stop him . As a result. the photographe r's shoes were contaminated 
to 4.400 dpm of fixed beta-gamma. A body frisk indicated the contamination was limited 
to the photographer's shoes. The shoes were decontaminated to no detectable activity 
levels and released (A0655).4 

• On .January 10, 1997. an e mployee was worki ng in the decontam ination room size-
reducing Building 4020 radioactive waste using a welding torch. The em ployee 
accidentally stepped on som e welding slag that burned through two pair of plastic and 
one pair of canvas shoe covers into the rubber sole of his shoe. The employee left the 

1 Saba, V., Rockwelllnternationallnternalletter, Subject: Radiological Saf'cty Report. RMDF. No1·cmbcr 15, 1990, 
Undated. 
2 Ervin, Guy, et a!, Occurrence Report, March 18, 1992. 
3 Wallace, J.H., Rockwelllnternationallnternal Letter, Subject: Radiological Safety Report RMDF T021 Laundry 
Room, August I 0, 1993. 
4 Wallace, J.H., Rockwelllnternationallnternal Correspondence, Re: Radiological Safety Incident Report, RMDF 
T021, October 12, 1994. October 14, 1994. 
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decontamination room to do a fi·isk survey of his shoe and detected beta contamination of 
300 cpm. Thee mployee·s sock and f(Jot ha d no detectable activity. The slag was 
.. surgically .. removed but the shoe could not be decontam inated as a resu It of the 
absorption of the contamination into the rubber sole. The incident report did not indicate 
how the shoe was disposed of(A0671 ). 1 

Building 4022 

• A review ofthc Boeing incident database indicates that on May 9. 1969. an employee fell 
12 feet to the bottom of a sump pit located within the Building 4022 vault pit. resulting in 
injury to the em ployce but no apparent resulting contamination. The incident report was 
noted by Boeing to beam issing file. and. as a result. specific information regarding this 
incident cannot be presented (A063 I).=' 

• Bet\vecn April 3. 1979. and April 5. 1979. operations at the R MHF included the rcwvcry 
of the jammed I lal!am Can A-61 in the I lalla m Cask Basket Assembly. The April 23. 
1979. internal letter indicated that a total of 1.27 man-rem. whole body \\as received by 
seven individuals with a 111 aximu111 exposure to the hands of 1.6 re 111. Airborne and 
surface contamination levels \\ere monitored and were reported to have been controlled 
during the entire phase of the operation (/\0078). 3 

• On July 23. 1981. health physics personnel were asked to sm car survey miscellaneous 
contaminated tools that had been cleaned and laid out on plastic in Building 4022. The 
tools had not been cleaned and an employee contam inated the left fore-finger and thumb 
to 10.000 dp111. Conta111 ination was removed with a brush and soap to about 500 dpm on 
the left fore-finger. The remaining contamination was removed with KMn04 and NaSO:;. 
The incident report did not provide acidi tiona! information regarding the final 
decontamination ofthe employee's hand (A0567).4 

• On November 24. 1981. two 5-gallon buckets of absorbed .. N.A.C.'' waste conta111111g 
approximately I 0 Ci of mixed fission products were discovered in Vault 7 sitting in open 
30-gallon drums with tygon drain tubing sticking into the absorbed m aterial. Radiation 
measurement on the two open drum s was approximately 20 rad/hr at 10 inches. The 
incident report did not provi de any information to indicate whether a sign ificant air 
release had occurred as a result of the drums being left open (A0259).5 

1 Wallace, J.H., The Boeing Company Internal Letter, Subject: Radiological Incident Report, October 29, 1997. 
c Review of Incident Database. 
'Gardner, F., Rockwell International Internal Letter, Subject: Personnel Exposure Minimization During RecrJI'erv o( 
Hallam Dec/ad Fuel Shipment A-61. 04-03-79 to 04-05-79 at RMDF, April 23, 1979. 
~Bradbury, S.M., Rockwell International Internal Correspondence, Subject: Radiological Sa(etv Incident Report. 
RM DF Bldg. T022, Julv 2 3. 1981, July 28. 1981. 
5 Bradbury, S.M., Rockwell International Internal Correspondence, Re: Radiological Safety Incident Report. RMDF 
T022. November 24, 1981, December I, 1981. 
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• On June 30. 1982. a radioactivity alarm sounded at Building 4022. An e mploycc stated 
that personnel \\orking in the vault rem ovcd two pigs fl·om the underground vault and 
placed them on the north end ofthe vault floor. A lead shield was placed bct\\Ccn the 
pigs and the tap alarm unit. When the shield was lowered the alarm sounded as it \\as set 
at 20 "m .r ... and could not handle the higher level of radiation from the pigs. The 
incident report did not indicate any airborne release as a result ofthe incident (A0326). 1 

• On March 24. 1983. during the unloading of the fi rst shipment of EBR-11 pins from the 
Argonne T-2 cask into the RMHF "lost ca sk" in the Building 4022 high bay. the RAS 
alarm \vas activated from '"shine out the bottom ofthe lost cask ... All personnel 
evacuated. Upon re-entry. an employee set the RAS up to I 00 m R/hr and the fuel 
transfer \\as completed \Vithout incident. The incident report did not note any releases to 
the environment or contamination of personnel as a result of' the alar m or fuel transfer 
(AO 115).2 

• On March 30. 1983. a false RAS alarm sounded in the Building 4022 high bay. 
According to the incident report. there were no fuel transfers in progress \\hen the alarm 
sounded and the area was cleared for re-entry (AO I 16 ). 3 

• It \\as discovered on June II. 1986. that an employee's personal dosim eter was "off 
scale ... The em ployec had been working with the "BMI cask" tha t was loaded with a 
Fermi fuel assembly that was a high radiati on area (4.0 rad/hr out th c top of the cask). 
Radiation surveys indicated a defective dosimeter or the em ployce possibly bumped his 
dosimeter on the cask. The results from the processing ofthe em ployee's film badge 
indicated 20.0 milli rem (mrem). The incident report did not indicate where in Building 
4022 the '"BMI cask" work was occurring (AO 158).4 

• On June 13. 1986, an em ployee contaminated their hand with m ixed tission products 
while working on the "NAC/NLI'' cask. According to the incident report. the employee 
was in the process of rigging a fixture to the "NAC/NLI" cask. The fixture was clean but 
the cask was known to be contam inated. The incident report indica ted that ·'nuclear 
operations was in a 'hurry-up. get the job done mode' before quitting time and [redacted 
employee name] put his right hand on the cask.'' The employee's hand \Vas contaminated 
to a level of400 cpm. The facility health physicist decontaminated the employee's hand 
to background: however. the incident report did not indicate what the background level 
was (AOI59). 5 

1 Day, R.D., Rockwelllnternationallnternal Letter. Subject: RMDF. Building 022. R.A. Alarm, July :2. 1982. 
2 Wallace, J.H., Rockwell International Internal Letter, Subject: Radiological Safety Incident Report T-022 RMDF 
High Bay, March 24. 1983, Aprill4, 1983. 
1 Wallace, J.H., Rockwelllnternational Internal Letter, Subject: Radiological Safetv Incident Report T-022 RMDF 
High Bay. March 30, i983, April 14, 1983. 
4 Wallace, J.H., Rockwell International Internal Letter, Subject: Radiological Safe(v incident Report, RMDF T022. 
6/il/86. July 2, 1986. 
5 Wallace, J.H., Rockwell lnternationallnternal Letter, Subject: Radiological Safetv incident Report, RMDF T022, 
6/i3186, July 2. 1986. 
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• On June 25. 1986. an employee discovered Co- 60 contamination on his right shoe as a 
result of working in the Building 4022 hi gh bay. The shoe was rem oved. bagged. and 
taken to the health physicist office. A complete survey plus nasal smears ofthe employee 
indicated no detectable contamination. A survey of the shoe indicated a "speck" in the 
leather ofthe shoe reading 150,000 cpm . Th ere were ··several" attem pts made to 
·'surgically decontam inate/rcmovc .. the "speck. which were unsuccessfu I. The shoe \vas 
again bagged as radioactive waste. Accordi ng to the incident report. the c mployee had 
been decontaminating the "NJ\C/NLI" cask. It wasp resumed that the pcmer p lant 
"speck" dripped from a wet Ki m-towcl onto the em ployec·s shoe. The incident report 
recommended that future decontamination of the NAC/NLI cask should be com plcted in 
coveralls and 2 pairs of shoe covers taped to the legs. The incident report did not indicate 
any release of contamination to the environment (/\0 161 ). 1 

• On December 22. 1986 at 8:00am. contaminated water in a cask lid sprayed an employee 
during fuel cask unload ing. The cask had be en received 11-orn underwater loading at 
Savanna River with a positiv c internal pr cssurc and a f ailed fuel bundle containing 
entrapped liquid\\ ithin the container. The water contained approximatdy 6.4 x I 0 --1 

microcurics per milliliter (1-!Ci/mL) ofCs-137 and Co-60. St rontium-90 (Sr-90) \vas also 
presumed to be a contam inant.:' During unloading of the Ia st fuel cask at I :00 pm. 
residual contaminated water started draining from the transkr cask. This was reported to 
have been a direct result of the sudden and unexpected release of entrapped liquid from a 
canister presumed to contain the failed fu el element No. 09R. About I liter of water 
spilled into the "N./\ .C. .. cask and high-bay tloor. Th e \\ater \\as found to contain 10 
11Ci of beta activity. The high bay was released for norm al usc on December 23, 1986 
following cleanup (AO 166. AO 167).34 5 

• On January 6. 1987. at II :00 am, an ctr:ployce was performing a pressure test of the same 
N.A.C. cask involved in the incidents 0!1 D ecembcr 22, 1986. abo\'e. The device used to 
perform the pressure test. a pi ping tee with fittings and pr cssurc gauge, v\as found to he 
highly contaminated. On venting the cask alter the p rcssure test. some liquid was 
expelled through the piping with the volum e of air. The liquid rem oved from the cask 
was highly radioactive. It was assumed that the volume of air released during venting 
carried airborne contamination, which may have caused spotty contamination discovered 
around the Vault 7 work area (AO 170).<' 

1 Wallace. J.H., Rockwell lnternationallnternal Letter. Suhject: Radiological Sa/ct1·lncidcnt Report. RMDF T022. 
6125186, July 24, 1986. 
2 Wallace, J.H., Rockwell International Internal Correspondence, Rc: Radiological Saj(•ty Incident Report. RMDF 
T022. 12122186, 8:00AM, January 8, 1987. 
1 

Internal Correspondence from Wallace, J.H., Rockwell International to Radiation & Nuclear Safety Group, Re: 
Radiological Safetv Incident Report, RMDF T022, 12122/86, 1:00PM, January 8, 1987. 
4 Internal Correspondence from Moore, J.D. to Remely, M.E., Rockwell International, Re: Quarterlv Review o/the 
RMDFfor Radiation Safetv. Fourth Calendar Quarter. 1986, April 17. 1987. 
5 Harris, J .M., Rockwell International Internal Letter, Subject: Summary Finding o/ an lnl'e.l'ligation o/ Recent RA 
Incidents at RMDF, January 16, 1987. 
6 Harris, J.M., Rockwell International Internal Letter, Subject: Summary Finding o/ an Investigation a/Recent RA 
Incidents at RMDF, January 16, 1987. 
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• On January 6. 1987. an em ployee discovered that his shoes were contam inated to 3.000 
cpm from working in the high hay of Bu ilding 4022. lnvestig ation found spotty 
contamination in the Vault 7 vvork area around the .. NAC cask." A clean up ofthc area 
was started and a com plctc survey of all equ ipmcnt and tools associated vvith the cask 
was to he perform cd before any other work was started. The incident report did not 
indicate when the clean up occurred (A0168). 1 

• While providing support for the decontamination of the Vault 7 spill on January 6. 1987. 
an employee got a small amount of contamination on his hands and clothing. On January 
7, 1987. tools and equipm ent fi·om the radioactive area were laid on plastic to he 
surveyed and decontaminated. Im·cstigat ion showed two pieces of equipm cnt to have 
very high levels of .. smearab le .. contamination. This included a N.A.C. cask pressure 
gauge that was con tam inatcd at 3.000.000 dpm/1 00 cm2 beta gamma and an iron bar that 
had net contamination of 5,000,000 dpm II 00cm2

• This cquipm ent was bagged and the 
employee .. decontaminated himself and his cl othing to nondetectable levels." The 
incident report indicated the em ploycc found nasal contam ination and. as a result. 
submitted two bioassay samples. It was noted that no contamination migrated to any 
clean areas of the building as a result of the incident (AO 171 ). 2 

• On October 2. 1990. two e mployees detected contamination on their legs and arm s 
reading up to 2.000 cpm on an exit survey from the decontamination room. The cause of 
contamination was fl·om handling cables co ntaminated with Cs-137. Cs-134. cobalt-57 
(Co-57), and cobalt-58 (Co-58) combined with body pcrspirati on from working in a full 
face respirator. The health physics department was counting a smear survey ofthe cables 
when the incident occurred and thus work should have been delayed until results of the 
survey were read. The cables had 1.000 to 500.000 dpm beta-gamma contam ination. 
The employees were successfully decontaminated with soap and wet wipes (A0209).' 

• On February 21. 1997, an em ployec was working at the Building 4022 high bay 
controlled area and discovered 400 cpm beta on his left wrist and 400 cpm beta on his 
pants. The employee took a shower in the Building 4021 hot shower and following some 
\Vrist scrubbing in the hot sink, was reported to have decontam inated his wrist to no 
detectable activity. The pants could not be decontaminated, and. as a result, vverc 
disposed of as radio active waste. The in cident report did not provide inform ation to 
indicate how the employee had become contaminated (A0672).4 

1 Internal Correspondence from Wallace, J.H., Rockwell International, to Radiation & Nuclear Safety Group, Re: 
Radiological Safetv Incident Report, RMDF T022, January 6, 1987. 
:McGinnis, E.R., Rockwell International Internal Letter, Subject: Radiological Safetv Incident Report, RMDF
T022,117/87,January 19,1987. 
3 Wallace J.H., Rockwell International Internal Letter, Rc: Radiological Safety Report. T021 Decon Room, I0/2/90, 
October I L 1990. 
4 Wallace, J.H., The Boeing Company Internal Letter: Subject: Radiological incident Report, Fixed Radioacti\·e 
Contamination on Individual Left Wrist and Individual Personal Pants, April 25, 1997. 
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• On March 25. 1997. prior to exiting the Building 4022 high bay. an employee discovered 
LOOO cpm beta (7.400 dpm) on the bottom of his right shoe . The contamination was 
determined to be there suit of a discreet particle that was em bedded and could not be 
removed \\ ith duct tape. The show was tran sported to the Building 4021 "hot sink'' and 
the particle was removed with a Scotch-Brite pad and a wet \vipe. The incident reported 
indicated that "one pass brought the shoe to no detectable activity" f(x beta. 

Following the discovery ofthe discreet partie lc. all pertinent surJ~1ces of the high bay 
were surveyed twice. During the su rvcys. no discreet p:1rticles or normal contamination 
\\ere detected. The source of the particle could not he determined and it was determ incd 
that the particle m ay have been fl·om the March 22. 1997. contam ination incident. It 
should be noted that the incident data base does no reference any March 22. 1997. 
incidents and no incidents for that date could be located by the research stall (A0674 ). 1 

Building 4028 

• In June 1965, an employee participated in irradiation experiments in the STIR building. 
Building 4028. The employee received a radi ation dose to the skin of his hands and 
forearms during the removal and disassem bly of items that had been irradiated at l 
megawatt for LOOO seconds in "glory hole .. Numb er 2 ofthe STIR. T he material that 
caused approximately 90 percent of the exposure was a 2-inch wide green cloth tape that 
sealed a plastic bag containing chemical samples that had been removed from the reactor 
approximately 3 minutes prior to the employee handling them. The incident resulted in 
increased exposure ofthe em ployee's hands to radiation and does not appear to have 
resulted in a release of radiation to the environment (A0279).2 

• On June 17. 1965. an e mployee received an extremity beta exposure resulting from the 
handling of a plastic bag sealed with green tape containing chemical samples which were 
irradiated for 1,000 seconds at I megawatt (A0279). 

1 McGinnis, E.R., The Boeing Company Internal Letter, Subject: Radiological Incident Report. RMHF. T022. High 
Bay. April 9, 1997. 
c Tschaeche, A.N., Atomics International Internal Correspondence, Subject: Determination of E>.:tremity Dose Rate 
to Mr. [Redacted}, July 2, 1965. 
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VENTURA COUNTY, CALIFORNIA 

1.0 INTRODUCTION 

This technical memorandum (Tl\1) presents a summary of the identified environmental concerns 
associated with past radiological operations within a po:iion of Area IV at the Santa Susana Field 
Laboratory (SSFL) site located in eastern Ventura County, California (Figure 1.1 ). The SSFL 
site consists of four areas: Areas I, II, Ill, and IV; and tw'1 buf1~r zones: the Northern Buffer 
Zone (1\:BZ) and the Southern Buffer Zone (SBZ). The U.S. Environmental Protection Agency 
(EPA) is conducting a radiological characterization study of SSFL Area IV and the NBZ 
pursuac\ to the Comprehen-.ive Environmental Response, Compensation, and Liability Act 
(CERCU\). EPA's study cPnsists of a Radiological Historical Site Assessment (HSA), gamma 
scanning of accessible areas, geophysical surveys. soil and water testing. EPA· s gamma 
scanning, geophysical, soil and water testing investigations arc being developed and presented in 
separate v.:ork plans and data reports. 

HydroGeoLogic, Inc. (HGL) has been t~"sked by EPA to conduct the radiological 
characterization study within SSFL Area IV/NBZ (hereafter called the "'Area IV Study"). Figure 
1.2 illustrates the location of Area IV and the NBZ. EPA has elected to subdivide the Area IV 
Study Area into subareas. Subarea boundaries are based on existing Resource Conservation and 
Recovery Act (RCRA) F2cility Investigation (RFI) areas for the SSFL site. EPA has further 
subdivided some RFI ar~as based on features such as roads. drainage pathways, building usc. and 
number of buildings. 

Table 1.1 
Area IV Study Area 

Subarea Designations 

Area Number 
Designation of Sites 

HSA-3 I 
liSA-SA 26 
HSA-58 46 
HSA-5C 23 
HSA-50 21 
HSA-6 38 
HSA-7 18 
HSA-8 8 
BZ-NE 2 
BZ-NW 2 
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The objective of the HSA component of the radiological study is to provide a comprehensive 
investigation that identities, collects, organizes, and evaluates historical information relevant to 
nuclear research operations as it pertains to radiological contamination in the Area IV Study 
Area. Once these areas have been identified, potential areas where radiological contamination 
may exist at the site will be identified for sampling. 

This work is being executed by HGL under EPA Contract EP-S7-05-05, Task Order (TO) 0038 
under the technical direction and oversight of EPA Region 9. In accordance House Resolution 
2764, the Department of Energy (DOE) is funding EPA's Area IV Study. DOE elected to fund 
EPA's study with funding allocated under the American Recovery and Reinvestment Act 
(ARRA) of 2009. On December 6, 20 I 0, the DOE and the State of California Department of 
Toxic Substances Control (DTSC) signed an Administrative Order on Consent (AOC) for 
cleanup of the Area IV and the NBZ. Under this AOC, radiological contaminants will be 
cleaned up to background concentrations as defined by EPA ·s July 2011 radiological background 
study. 

1.1 Technical Memoranda and the Radiological Historical Site Assessment 

This TM presents information relating solely to sites and buildings located within Subarea HSA-
8. This TM is one of a series of TMs prepared for the subareas identified in Table 1.1. Each TM 
has been made available in dran for review and intorn1al comment by SSFL stakeholders and the 
general public. EPA responded to each comment via draft ''Response to Comment'" tables, 
which were also made available to SSFL Stakeholders. Each draft TM was edited as described 
in the Response to Comment tables, and these edits along with any new infonnation made 
available to EPA have been compiled into EPA· s official Radiolog~cal HSA for the Area IV 
Study Area. 

The content of each TM is based on guidance provided in the Multi-Agency Radiation Survey 
and Site Investigation Manual (MARSSIM, Revision I, August 2000). MARSSIM is used as an 
investigative tool to gain an understanding of the nature and extent of radiological contamination 
left at a site. The TMs provide preliminaiy recommendations for MARSSIM classifications 
based solely on historical information, which may be incomplete. The preliminary 
classifications identified in the TMs will be used to guide the subsequent gamma scanning and 
multimedia sampling effort. Once more complete historical environmental data have been 
obtained, and the results of geophysical surveys, gamma radiation scanning surveys, field 
observations, and the results of soil sampling and laboratory analyses are available, the 
preliminary classifications presented in the TMs will be revised. 

1.2 Goals and Methodology of this Technical Memoranda 

This TM is focused on radiological information within subarea HSA-8 and the drainage channels 
that lead to and from this area. The subarea HSA-8 location is shown on Figure 1.3. A summary 
of the features related to potential radiological sources identified within the HSA-8 subarea is 
provided on Plate 1. Detailed information pertaining to the use of radioactive materials and the 
potential release of radionuclides at sites and buildings within HSA-8 are provided in Sections 2 
and 3 of this TM. Preliminary findings specific to HSA-8 presented in this TM include: 

• Descriptions and locations of potential, likely, or known activities that involved 
radioactive matetial, radioactive waste, or mixed waste; 
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• Initial MARSSIM classifications (e.g., Class I, 2. 3) of potentially impacted areas; 

• A site-by-site assessment of the likelihood or "weight of evidence" of radiologically 
contaminated media; 

• An assessment of the likelihood of potential migration pathways; and, 

• Identification ot~ confirmation of, and, if appropriate, addition or subtraction to, the list of 
the potential radiological contaminants of concern. 

As specified in MARSSIM, a ··site" is defined as any installation, f~1cility, or discrete, physically 
separate parcel of land, or any building or structure or portion thereof, that is being considered 
for survey and investigation (MARSSIM, Revision L August 2000). MARSSlM guidance 
defines all sites as either "non-impacted," or "impacted" by radiological operations. All of the 
sites at the Area IV Study Area are considered to have a reasonable potential for residual 
contamination, so none is classified as ··non-impacted." Impacted areas of the Area IV Study 
Area are divided into one of three classifications. 1 

• Class I Areas: Areas that have, or had prior t'1 remediation, a high potential for 
radioactive contamination (based on site operating history) or known contamination 
(based on previous radiation investigations). 

• Class 2 Areas: Areas that have, or had prior to remediation, a medium potential for 
radioactive contamination or known contamination. 

• Class 3 Areas: Areas that have a low potential radioactive contamination. 

The infom1ation provided in this TM together with comments and recommendations provided by 
SSFL stakeholders and the general public will be used in the EPA's investigation strategy for 
sampling and analysis for residual radiological contamination in surface and subsurface soil 
within HSA-8. In addition to the HSA, information t;athcrd by EPA's Area IV and NBZ 
gamma scanning program and targeted geophysical investigation \viii assist EPA in fine-tuning 
the overall investigation strategy for the Area IV Study Area, and in making the final 
detennination of the appropriate MARSSIM classifications. 

1.3 Brief Description and History of SSFL Area IV and the NBZ 

The SSFL site occupies 2,850 acres of rocky terrain with approximately 700 feet of topographic 
relief near the crest of the Simi Hills. The Area IV Study Area comprises approximately 465 
acres. Though some of the study area is relatively flat, some portions of the area exhibit steep 
relief and rugged terrain. The site elevation is between 1,880 feet and 2,150 feet above sea level. 
The overlying soils of the Area IV Study Area consist of weathered bedrock and alluvium that 
have been eroded primarily from the surrounding Chatsworth and Santa Susana fonnations. 
Several geological faults cross this area. 

The climate in the vicinity of the SSFL site is classified as Mediterranean Subtropical, 
corresponding to an average temperature of 50 degrees Fahrenheit in the winter and 70 degrees 
Fahrenheit in the summer. Rainfall averages approximately 18 inches per year. 

1 Multi-Agency Radiation Sun,ey and Site Investigation Manual (MARSSIM). Revision I, NUREG-1575, Rev. 1, 
EPA 402-R-97-016, Rev. 1, DOE/EH-0624, Rev. 1, August 2000, pp. 2-5. 
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A shallow groundwater system exists in the surf~1ce soils at small isolated locations. A regional 
groundwater system exists in the deeper fractured Chatsworth Formation. In some areas, 
groundwater ti-om the Chatsworth Formation f1ows through fractures in the rock and emerges at 
the ground surbce as seeps or springs. Groundwater underlying the SSFL site is not currently 
used, or anticipated to be used, as a source of drinking water for the nearby communities or at 
SSFL, but nearby residents may in the future consume groundwater emanating from this site 

In addition to rocket and small engine testing facilities in other portions of the SSFL, North 
American Aviation. Inc., had facilities at Area IV for researching, developing, and constructing 
equipment to utilize nuclear energy through its Atomics International Division (AI). 1 According 
to a 1959 company brochure, AI maintained a nuclear field test area covering approximately 300 
acres at the SSFL site.:- Under contract to DOE and private customers, AI supported the 
development of civilian nuclear power, as well as the testing of non-nuclear components related 
to liquid metals within 90 acres of Area IV of the SSFL site. The facilities within these 90 acres 
would later be referred as the Energy Technology Engineering Center (ETEC).' 

Nuclear facilities at ETEC included I 0 nuclear research reactors over the period July 1956 
through February 1980. These research reactors are listed in Table 1.2. 

Table 1.2 
Resem·ch Reactors Located at the Santa Susana Field Laboratory4 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name _Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

KEWB 4073 Kinetics Experiment 1 711956 to I 6 
Water Boiler 1111966 

L-85/AE-6 4093 L-85 Nuclear 3 11/1956 to 2 18 
Experimentation Reactor 2/1980 

SRE 4143 Sodium Reactor 20,000 4/1957 to 6,700 120,000 
Experiment 2/1964 

SER 4010 Systems for N uclcar 50 9/1959 to 13 300 
Auxiliary Power 12/1960 
(SNAP) Expcrime_ntal 
Reactor F aci I ity 

1 North American Aviation, Inc., The North American Story. December 1960, p. 7 
" Atomics Intemational, A Division of North American Aviation, Inc., Atomics International. December 1959, p. 5. 
1 http://www.etec.energy .gov/History/ Area- IV -History.html 
4 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory- A Factual 
Perspective, Rockwell Intemational; Report No. N001 ER000017, September 6, 1991, p. 23. 
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Table 1.2 (continued) 
Research Reactors Located at the Santa Susana Field Laboratory 1 

Radioactivity 
Reactor Building Power Period of Power at End of 

Acronym No. Facility Name Level Operation Generated Operation 
(kW) (MWd) (103 Ci) 

S2DR 4024 SNAP Fn\ iron mental 65 4/1961 to t:l 390 
Test Facilitv 12!1 962 

STR 402R Shield Test Irradiation 50 12/196 I to I 300 
Facilitv 7;] 964 

S8FR 4010 S8ER Test Facility 600 5!1 ()63 to 215 3.600 
4/1%5 

STIR 4028 Shield Test Irradiation 1.000 8iJl)64 to 28 3.714 
Facility /1974 

SJOFS3 4024 Sl\AP Environmental 37 111 0(,5 to 16 6.000 
Test Facilitv 31 1 <)(,(, 

S8DR 4059 Sl\AP Devl:'lopment (J19 51 1%1< to 182 220 
Reactor Facilitv 121!%9 

Seven criticality test f~1cilities (i.e., facilities housing operation..; imolving masses of fissionable 
material capable of sustaining a nuclear chain reaction) were also located on Area IV.:' These are 
listed in Table 1.3. Other nuclear facilities within Area IV indudcd the Radioactive Materials 
Disposal Facility and the Hot Laboratory, as \Veil as the Sodium Disposal Facility, or Area IV 
bum pit. Each of these facilities has been addressed as a site within the appropriate TM along 
with supporting buildings and adjacent open areas. 

According to the DOE ETEC web site, most nuclear research related programs and operations 
ceased in 1988 and were replaced with decontamination and decommissioning operations. 3 

Table 1.3 
Criticality Test Facilities at the: Santa Susana Fie:ld Laboratory1 

Facility Name Building No. Period of Operation Notes 
SNAP Critical Test 4373 1957 to 1963 First SNAP-2 criticality tests 
Organic Moderated 4009 1958 to 1967 Basic tests of reactor concept 
Reactor 
Sodium Graphite Reactor 4009 1958tol967 Basic tests of reactor concept 
SNAP Critical Equipment 4012 1961 to 1971 Later SNAP criticality tests 

Fast Critical Experiment 4100 1961 to 1972 Started as Advanced Epithermal 
Thorium Reactor (AETR) 

SNAP Fli?ht Systems 4019 1962 SNAP flight system criticality 
SNAP Transient Test 4024 1967tol969 SNAP transient response tests 

The NBZ is a 175-acre parcel of land that abuts the SSFL property (Figure 1.2). The NBZ is a 
naturally vegetated area containing drainage channels that transport surface water from the SSFL 

1 Oldenkamp, R.D. and Mills, J. C., Nuclear Operations at Rockwell's Santa Susana Field Laboratory A Factual 
Perspective, Rockwell International; Report No. NOOI ER000017, September 6, 199L pp. 23, 25. 
2 Atomics International, A Division of North American Aviation, Inc., Atomics International. December 1959. 
3 http://www .etec.energy .gov/History/ Area-IV -History .htmi 
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down slope to suJTounding populated areas. 1 The N BZ was purchased by Rocketdyne Division 
of Rockwell International (Rockwell) in 1998 from the adjoining Brandeis-Bardin Institute (now 
known as the American .Jewish University) because an environmental contractor found that the 
NBZ contains radioactive and chemical contamination that had migrated from the SSFL. 

With the exception of 452 acres owned by the U.S. Government in Areas I and II, which 1s 
outside of the Area IV Study Area, the entire SSFL site, including the NBZ, is owned and 
operated by The Boeing Company. 

1.4 Brief Description and History of HSA-8 

HSA-8 is approximately 108.8 acres of approximately half f1at land and half undeveloped rocky 
land. Over the years, 5 buildings have been situated within HSA-8. All sites are located on or 
near Arness Fire Road and H Street. The drainage direction was originally to the south into 
Runkle Canyon, but drainage ditches later directed surface water to the north and northeast. 
There were three unlined retention ponds and a concrete-lined pit in this subarea that were 
associated with liquid waste disposal. Primary radiological operations in the HSA-8 area were 
related to the two criticality test facilities located in Building 4009 and the waste disposal 
operations at the Sodium Burn Pit, Site 4886. 

1.5 Sites in HSA-8 

During the peak of operations, HSA-8 comprised 8 sites, three of which were buildings. This 
TM addresses each of these 8 sites within HSA-8. Of the 8 sites in HSA-8, one building 
(Building 4009) remains today. 

1.6 Site Summary Methodology 

In preparing this TM, the following types of documents were reviewed: 

radiological characterization reports; 

previous radiological surveys; 

decontamination and decommissioning (D&D) reports; 

environmental monitoring reports; 

• license tennination reports; 

aerial photographs dating back 50 years; 

building f1oor plans, 

piping diagrams and construction drawings; 

RFI reports; 

• unusual occurrence reports; 

incident reports; 

plant operating reports and logs; 

1 Agency for Toxic Substances and Disease Registry, Draft Preliminmy Site Evaluation. Santa Susana Field 
Laboratory, Atlanta, GA, December 3, 1999, pp. 2-5. 
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safety analyses reports; 

facility surveillance and maintenance reports; and 

infonnation obtained from interviews with former workers or other persons. 

October 2012 

Numerous documents were obtained through infom1ation requests sent to Boeing, DOE, and 
other parties. EPA sent formal infom1ation requests to Boeing, DOE, the Nuclear Regulatory 
Commission (NRC) and the California Department of Public Health and Environment (CDPHE) 
under ~ 104(e) of the CERCLA. In addition, EPA directed Boeing to identify and provide 
pertinent documents within a number of document databases comprising approximately 1.4 
million d,Jcuments relating to all areas of the SSFL site, mcluding Area IV, as well as some off
site f~tcilitics. The information acquisition process is complete. 

EPA sent Boeing its original inf(mnation request letter on .I une 24, 2009. Boeing provided an 
initial response to this request on August 31, 2009, and a supplemental response on December 
10, 2009. On .June 8, 2010, Boeing provided relevant site dr<~v\ings and maps as identified by 
EPA during a review of f1at files at Boeing· s Safety, Health. and Environmental A flairs (SHEA) 
building on site. Subsequently, on June 17, 2010, EPA sent Boeing a supplemental infonnation 
request letter specifically requesting all maps, diagrams, and as-built drawings t<.1r past and 
current buildings in Area IV. On .July 15, 20 I 0, Boeing responded and provided additional 
documents, including maps and drawings. On November 15, 20 I 0, Boeing provided a third 
supplementary group of documents. Numerous additional information requests have been 
ongoing and, on December 23, 20 I 0, and January 11, 20 I 0, Boeing provided numerous 
additional documents in response to both EPA original infom1ation requests and EPA queries of 
Boeing's document database for the SSFL. Upon receipt of supplemental documents from 
Boeing, EPA will carefully review the infom1ation and revise this TM and it recommendations 
for soil sampling, as appropriate. 

In October 2010, EPA also sent the National Aeronautics and Space Administration (NASA) a 
formal infom1ation reque<;t letter. On November 22 and December 2, 2010, EPA received 
infonnation responsive to this request. 

EPA sent DOE its original information request letter on June 24, 2009. DOE provided an initial 
response to this information request on August 31, 2009. Subsequently, DOE has provided 
supplemental responses to this initial inf(mnation request on a monthly basis. Additional 
infom1ation responsive to the EPA's information request has been received in September, 
October, November, and December 2009, as well as January through December 20 l 0 and 
January, February, March, April, May, June, and July 2011. On June 17, 2010, EPA sent DOE a 
supplemental request for information, specifically requesting maps, diagrams, and as-built 
drawings for past and current buildings in Area IV. Starting in its July 2010 supplemental 
response to EPA, DOE is providing information that is responsive to both of the EPA 
information requests letters. 

Other requests for information pertaining to the site have included~ 104(e) information request 
letter sent to the NRC and CDPHE. The purpose of the inquiries to both the NRC and the 
CDPHE was to identify and obtain any nuclear materials licenses pertaining to the site that may 
not have been captured via the information requests sent to other parties. 
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In preparing the HSA-8 TM, 514 individual documents and photographs were reviewed. The 
review process was conducted by first screening over 80,000 documents amassed for the project. 
In addition, the documents requested from the document database comprising approximately 1 .4 
million documents were reviewed. This screening effort produced 514 documents relevant to 
past operations at facilities within HSA-8 and were therefore determined to wanant in-depth 
evaluation. Each of these 514 relevant documents was thoroughly evaluated fl)r information 
considered useful for canying out the goals listed in Section 1.2 of this TM. In addition to 
screening and evaluating reports and other documents. a comprehensive aerial photograph 
analysis of Area IV was prepared. This analysis is prO\ided in Appendix A ofthc HSA. 

1.6.1 Contents of EPA's Site-by-Site Analyses 

The subject areas considered and addressed for each site discussed in Section 2 of this TM arc 
presented below. For each subject area, the list of criteria evaluated and the associated 
parameters for the evaluation are described. The most complete available infom1ation was used 
to evaluate the site; no known information was omitted from each site description. In the event 
that known information did not conform to one of the listed subject areas, it was included in the 
most logical place. 

Site Description 
A physical description of the site including. at a minimum. the following data elements: building 
numbers of all buildings within the site; date of construction of building(s); buildings in the 
vicinity not associated with the site; location of site relative to street(s); site plan(s); and f1oor 
plan(s) from as-built or plan drawings, if available. 

Building Features 
Infonnation related to dimensions or size of building(s), below-ground structures, vaults, 
pipelines, sumps, condensation lines, sewers, drains, swales, and leach fields. If none of these 
features were identified, the text ··no infonnation was located'' was inserted. 

Former Use(s) 
Details of past use( s) of the site, including dates of activities. 

Information from Interviewee(s) 
This category includes information about the site provided by interviewee(s). 
has been obtained for a particular site, the text ·'none to date"' was inse1ied. 
have been interviewed include: 

If no information 
Individuals who 

• Fonner SSFL Employees (e.g., health physicists, electricians, mechanics, construction 
inspectors, nuclear technicians, etc.); 

• Survivors of Fom1er Employees; 

• Fom1er Contractors (and one survivor of a former Contractor); 

• Community Stakeholders; 

• Residents in surrounding areas. 

At the discretion of the Interviewee, each interview was conducted either by representatives of 
the EPA only, representatives of the DOE only or jointly by EPA and DOE representatives. 
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EPA· s primary objective of the interview program was to help direct the soil sampling crews to 
potential source areas of radiological contamination identified during the course of each 
interview_ All information on potential source areas, corroborated or not, were recorded in 
EPA"s HSA process_ 

At the time of writing this TM, the EPA had completed forty-nine (49) interviews. Under the 
DOE/EP f, joint intervie\v program. eighteen ( 18) interviews have been conducted. 
Approxim::tely I 07 former employees have requested to be interviewed by DOE only and those 
interview:-: arc complete. An additional eighty five (85) people were refened to EPA and DOE 
by intervi,:1vccs during the course of the interviews, and of these. only twenty (20) could be 
located.\\ hich resulted in j(1ur (4) additional interviews. DOE has provided all of their interview 
transcript:· to EPA f()r usc in EPA TMs. 

The inten icw information o:1tained to date relevant to this TM is depicted on the relevant Plate I 
figure. Appendix B of the HSA provides a summary of the interview process and completed 
interview summaries of each interview. 

Radiological Incident Reports 
Reports on any documented incident:; at the site with the potential for release of radioactivity 
into the environment. If no incident reports were found, the text "none f(mnd .. was inserted. 

Curr-ent Usc 
Current use of the site, or date of demolition of building/structure. 

Previous Radiologicallnvcstigation(s) and Decontamination/Cleanup of Release(s) 
Previous radiological investiE,ations ·such as surveys, decontamination activities, and cleanup 
activities \Vere evaluated. The evaluation of previous investigations and cleanups addressed, at a 
minimum, the following clements: 

agency conducting the investigation; 

purpose of the investigation; 

dates of the investigation; 

• details of releases inside building, to air, to soil, and to surface water, as applicable; 

decontamination/cleanup activities; and 

final survey results. 

Radiological Use Authorizations 
Use authorizations have been defined as issuance of a license for radioactive material(s) from an 
appropriate regulatory agency. All known licenses issued for the site were included; if none 
were found, the text "none found'' was inserted. 

Former Radiological Burial or Disposal Locations 
A description of known burials and/or disposals of radiological materials on the site, including 
applicable dates, if known. If no documented burials and/or disposals were identified, the text 
"none found" was inserted. 
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Aerial Photographs 
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---

The applicable photographic analyses from the repmi prepared by the EPA's Environmental 
Photographic Interpretation Center (EPIC) in March 20 I 0 were included for each site. These 
analyses include photographs from the following dates: 

• December 22, I 952; 
• August 19, 1957; 
• August 21, 1959; 
• Approximately 1960 plus or minus a year; 
• March I, 1965; 
• August 13, 1967; 
• April 20, 1972; 
• May 16, 1978; 
• October 21, 1980; 
• August 21, 1983; 
• October 10, 1988; 
• June 19, 1995; and 
• June 8, 2005. 

Aerial photograph anomalies were interpreted as a trigger for assigning a higher scrutiny to a 
particular site than other information (such as historical documents) would indicate. 

Radionuclides of Concern 
Radionuclides used/generated at the site. This description includes, at a minimum, the types of 
radiological material(s) managed at the site; radionuclides known or suspected to have been 
handled or generated on the site; and how the identified radionuclides impact the list of 
radionuclides of concern in the background study. If no information was available, the text 
'"none found'' was inseJied. It is important to note that not every radionuclide listed in this HSA 
will have a sample analysis. The radionuclides are listed for completeness, indicating that they 
have been mentioned or discussed in a cited document or report. However, many of the facility 
and site repmis ret1ect the conditions at the time, thus every mention of a specific radionuclide 
does not mean it would be present now, due to decay. For this reason, the Radionuclides of 
Concern sections described for each facility or site list those found in historical records. The 
Radionuclides of Concern (Table 3.3) lists radionuclides that will be analyzed and does not 
include those that would have decayed in the years since operations ceased. 

Drainage Pathways 
This category includes infonnation on the direction of surface water t1ow on the site and the 
presence of sanitary drains, storm drains, channels/ditches, septic systems, or leach fields on or 
ncar the site. 

Radiological Contamination Potential 
The potential for radiological contamination was evaluated for each site. Evaluations included 
consideration of the completeness of past cleanup and remedial operations. Many past clean-up 
efforts likely did not achieve the requirements of the DTSC/DOE AOC dated December 2010 
that generally requires a cleanup to background levels for both radiological and chemical 
contaminants. Background studies for the site have been completed with EPA leading the 
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radiological background study and the DTSC leading the chemical background study. The 
potential for radiological contamination is quantified in this TM by assigning a preliminary 
MARSSIM class describing the possibility for residual radiological contamination at the site 
based on all information collected to date. The basis for assigning the preliminary MARSSIM 
classification includes an examination of the following data elements: 

historical site operations; 

previous radiological investigations: 

reported incidents of releases; 

decontamination and remediation operations at the site; 

interviews with fom1cr workers; 

drainage pathways on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 

Recommended Locations for Soil/Sediment Sampling 
For each site, recommendations were made for possible targeted soil/sediment sampling 
locations. The selection of potential sampling locations was based on locations with the highest 
potential for radiological contamination as well as at the particular site based on all known 
information collected to date. The criteria evaluated for developing recommended soil/sediment 
sampling locations include the following: 

topography of the site; 

historical site operations; 

• radiological investigations; 

reported incidents of releases; 

decontamination/cleanup operations at the site; 

interviews with fom1er workers; 

stonn drains on or ncar the site; 

sewer lines on or near the site; 

aerial photograph interpretation; and 

site reconnaissance. 
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This section organizes the building areas within HSA-R according to three logical ""clusters·· 
(a.k.a. groups) based on operational characteristics and geographic locations. Plate 1 depicts the 
entire HSA-8 subarea and should be referenced while reading Section 2. Each HSA-8 group 
(discussed in Sections 2.1 through 2.3, below) is depicted in an accompanying group map, which 
serves as a guide for the text describing the building areas in that group and also as an index for 
the group· s site photograph and building layout drawings. 

2.1 GROUP 1 

The Groctp 1 index map is presented in Figure 2.1. Following Figure 2.1. the site photograph 
and layout drawings for each building area within HSA-8 Group 1 arc presented. HSA-8 Group 
I includes four sites containing pistol ranges an impact test device for testing pipe bursting 
characteristics, and a solar concentrator test facility. 

2.1.1 Building 4317/4 730 Area 

Site D·:?scription: The Building 4317/4730 area comprises Building 4730, which was 
demoli>hed to construct Building 4317, and the land ~urrounding these buildings located at the 
south\\ ·2st end of H Street. Building 4 730 was constructed prior to 1965 and was demolished 
prior to 1980. Building 4 713 was constructed on the site of fonner building 4 730 in about 1980. 1 

Figure 2.1.1a provides a current photograph. The research team could not find as-built drawings 
for Buildings 4730 or 4317. Plate 1 presents a summary of all identified features for this site. 

Building Features: Building 4730 was a very small square building based on site drawings and 
aerial photographs. Building 4317 was a long rectangular roofed area with open sides from 
which small anns shooting practice could take place. Figure 2.1.1 b presents a photograph taken 
in 1988. Looking north, Building 4317 is shown with a long lwrizontally aligned roof located to 
the west of a building with a shorter horizontally aligned roof. An earthen berm is located down 
range, i.e., south of the building, to capture discharged bullets. A plot plan for the site is 
presented in Figure 2.1.1 c. Building 4317 is also sho\vn in an aerial photograph looking 
southeast in Figure 2.l.ld. 

Former lise(s): Building 4730, constructed prior to 1965, was the isotope system impact test 
control building for the impact test device, Building 4820. Impact testing was conducted using 
zirconium-hydride (ZrH2) fuel pellets containing I 0 percent by weight of uranium. The research 
team has located limited information regarding operations in Building 4730. It appears the 
building was demolished between 1978 and 1980. In about 1980, a pistol range, Building 4317, 
was constmcted on the site. According to Montgomery Watson Harza, SSFL site security 
personnel conducted fiream1 practice by firing shotgun and hand gun rounds at targets placed in 
front of an earthen bem1 located approximately 90 feet south of the firing locations. See Figure 
2.1.1 b. Target practice activities were suspended prior to 1995. 1

• 
2 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
2 Montgomery Watson Harza. Group 8 Western Portion ol Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura County, Calif(Jrnia, Volume I Text. Tables. and Figures, September 2007, p. 3-
7. 
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Information fr·om Interviewees: Nunc to date. 

Radiological Incident Reports: None t<.1und. 

Octobu 2012 

Current Usc: Based on aerial photographic analysis, Building 4730 appears to have been 
demolished between 1978 and 19RO. Building 4317 appears to have been demolished between 
1988 and 1995. The berm can still be seen at Site 4317. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Building 4317/4 730 was included in the Area IV radiological characterization survey conducted 
by Rockwell in 1994 and 1995. The purpose of this survey was to locate and characterize any 
previously unknown areas of elevated radioactivity in Area IV. Three methods were used: an 
ambient gamma survey, a walk-about gamma survey, and soil sampling and analysis. Rockwell 
and EPA background exposure measurements, taken off-site, averaged 15.6 ± 3.6 11R/h. An 
action limit of 5 11Rih above background was utilized to identify potential anomalies. Radiation 
exposure measurements in the vicinity of the Building 4317/4 730 region were in the range of 8.4 
to 14.5 ~tR/h, consistent with background. 1 

Radiological Use Authorizations: None f<.mnd. 

For·mcr Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
'.vhen a small square building is observed that is identified as Building 4730. This is also seen in 
the 1967, 1972, and 1978 photographs. In the 1980 photograph, a new long rectangular building 
is seen that is identified as Building 4317. This is also seen in the 1983 and 1988 photographs. 
Building 4317 appears to have been demolished in the 1995 photograph. Disturbed ground is 
seen in this area. In the 2005 and 2009 photographs, the site is mostly covered with vegetation 
although the footprint of Building 4317 can still be seen.2 

Radionuclidcs of Concern: The research team did not find direct evidence that radioactive 
materials were used or stored within Building 4317/4730. However, Building 4730 was the 
isotope system impact test control building located adjacent to Building 4820 where ZrH2 fuel 
pellets containing 10 percent uranium was impact tested in a granite target. Potential radioactive 
contaminants from this fuel include U-234, U-235, U-238, Pa-231, Th-230, Ac-227, Ra-226, Pb-
210, H-3, K-40, Mn-54, Co-60, Eu-152, and Eu-154. 3 All radionuclides of concern listed, with 
the exception of Mn-54, are included in the August 2010 Final Field Sampling Plan for soil 
sampling in Area IV. Mn-54 has a very short half-life and does not meet the criteria for analysis. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows north from former 
Building 4317/4730 to a diversion channel that was constructed to divert water around the 
fonner Sodium Disposal Facility excavation area, located north of the Building 4317/4730 area. 

1 Rockwell Intemational, Area IV Radiological Characterization Survey, A4CM-ZR-OOI L Rev. A, August 15, 
1996, pp. 22-24. 
c U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
1 Chapman, J. A., Radiological Survey of Building T009, Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, p. 66, 
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This drainage channel transports water north through the NBZ and Brandeis-Bardin Institute land 
through Meier Canyon and into Arroyo Simi in Simi Valley.' 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4317/4730 area is Class 2 due to its location next to Building4820 where zirconium
hydrogen fuel containing 10 percent uranium was impact tested in a granite target and the 
unknown operations of Building 4730, the isotope system impact test control building. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendation. 

Significant information is lac!, ing regarding the exca\ ati,,m activities at Building 4317/4 730. In 
addition, only one previous study has been condt:cted on the Building 4317/4730 area. 
Characterization was not condc:ctcd to delineate the ntcnt of contamination consistent \Vith the 
DTSC /DOE December 20 I 0 ,1\.0C. Therefore. additional characterization is recomm•..:nded for 
the Building 4317/4730 c:·ca. This includes the f(d!nwing Building 4317/4730 areas and 
appurtenances: 

• The Oat and low-lying areas \vithin and surrounding Building 4317/4730 coordinated 
with sampling for Building 4820. ZrH2 t'i.!l'l fragments containing uranium and 
radionuclides originating from Building 4820 may have migrated to these areas via 
surface water flow or airbome releases. 

• The remaining berm on the 4317/4 730 site. Fragments from the ZrH2 fuel pellets 
containing uranium may have lodged in this bem1. 

• The diversion channel located north of the site along H Street. Radionuclides including 
pulverized uranium o:·iginating from Building 4820 may have migrated to this area via 
surface water flow or airborne releases. 

2.1.2 Building 4318/4820 Area 

Site Description: The Building 4318/4820 area comprises Building 4820 that was demolished 
to construct Building 4318 and the land surrounding these buildings located at the southwest end 
of H Street. Building 4820 was constructed prior to 1965 and was demolished prior to 1980. 
Building 4318 was constructed on the site of former Building 4820 in about 1980.2 Figure 2.1.2a 
provides a current photograph. The research team could not find as-built drawings for Buildings 
4820 or 4318. Plate 1 presents a summary of all identified features for this site. 

Building Features: Building 4820 was a very small square building based on site drawings and 
aerial photographs. Building 4318 was a rectangular roofed area with open sides from which 
small arms shooting practice could take place. Figure 2.1.2b presents a photograph taken in 

1 Montgomery Watson Harza, Group 8 Western Portion o{ Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume I Text. Tables. and Figures. September 2007. pp. 
2-6-2-8. 
2 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
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1988. Looking north, Building 4318 is shown with a horizontally aligned roof located to the east 
of a building with a long horizontally aligned roof. An eatihen berm is located down range, i.e., 
south of the building, to capture discharged bullets. A plot plan for the site is presented in Figure 
2.1.2c. Building 4318 is also shown in an aerial photograph looking southeast Figure 2.1.2d. 

Former Usc(s): According to the site planning maps and Sapere Consulting, Inc., Building 
4820 housed the isotope system impact test device. Under Usc Authorization No. 5, 1 kilogram 
of zirconium-hydride (ZrH2) fuel pellets containing I 0 percent by weight of natural uranium was 
used for impact testing at Building 4820. Small masses (58.33 grams) of this fuel were fired into 
a granite target 12 times in a row at varying velocities. Upon impact, each radioactive projectile 
was pulverized. This process was conducted in an enclosed space with three openings- two for 
camera lenses and one for the projcctilc. 1 In about 1980, a pistol range was constructed on the 
site that became known as Building 4318. According to Montgomery Watson Harza, SSFL site 
security personnel conducted firearm practice by firing shotgun and hand gun rounds at targets 
placed in fi·ont of an earthen benn located approximately 90 feet south of the tiring locations. 
Target practice activities were reportedly suspended prior to 1995. 1• 

2 

Information ft·om Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Usc: Based on aerial photographic analysis, Building 4820 appears to have been 
demolished between 1978 and 1980. Building 4318 appears to have been demolished between 
1988 and 1995. The benn can still be seen at Site 4318. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rcleasc(s): 
Building 4318/4820 was included in the Area IV radiological characterization survey conducted 
by Rockwell in 1994 and 1995. The purpose of this survey was to locate and characterize and 
previously unknown areas of elevated radioactivity in Area IV. 1'hree methods were used: an 
ambient gamma survey, a walk-about gamma survey, and soil sampling and analysis. Rockwell 
and EPA background exposure measurements, taken off-site, averaged 15.6 ± 3.6 )lRfh. An 
action limit of 5 )lRfh above background was utilized to identify potential anomalies. Radiation 
exposure measurements in the vicinity of the Building 4318/4820 region were in the range of 8.4 
to 14.5 )lRfh, consistent with background. 3 

Radiological Use Authorizations: On February 25, 1970, Use Authorization No. 5 was issued 
to penn it the possession of 1 kilogram of ZrH2 fuel pellets containing 10 percent by weight of 
natural uranium for impact testing of ZrH2 fuel pellets at Building 4820.4 

1 Rockwell International, Use Authorization No.5, Impact Tests ofNormal ZrH Fuel, February 25, 1970. 
2 Montgomery Watson Harza, Group 8 Western Portion ofArea IV RCRA Facilitv Investigation Report, Santa 
Susana Field Laboratory, Ventura Countv, California, Volume I Text, Tables, and Figures, September 2007, p. 3-
7. 
3 Rockwell International, Area IV Radiological Characteri:cation Survev, A4CM-ZR-OOII, Rev. A, August 15, 
1996, pp. 22-24. 
4 Rockwell International, Usc Authorization No. 5, Impact Tests ofNonnal ZrH Fuel, February 25, 1970. 
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Former Radiological Burial or Disposal Locations: J\ granite target was used to capture 
discharged radioactive projectiles. The research team assumes that this was removed from the 
site prior to or when Building 4820 was demolished. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when a small square building is observed that is identified as Building 4820. This is also seen in 
the 196 7, 1972, and 1978 photographs. In the 1980 photograph, a new rectangular building is 
seen that is identified as Building 43 18. This is also seen in the 1983 and 1988 photographs. 
Building 4318 appears to have been demolished in the 1995 photograph. Disturbed ground is 
seen in this area. In the 2005 and 2009 photographs, the site is mostly covered with vegetation 
although the footprint of Building 4318 can still be seen. 1 

Radionuclides of Concern: ZrH2 fuel pellets containing I 0 percent uranium \Vas impact tested 
in a granite target in Building 4820. Potential radioactive contaminants from this fuel include U-
234, U-235, U-238, Pa-231, Th-230, Ac-227, Ra-226, Pb-210, H-3, K-40, Mn-54, Co-60, Eu-
152, and Eu-154.2 All radionuclides of concern listed, with the exception of Mn-54, are included 
in the August 20 I 0 Final Field Sampling Plan for soil sampling in Area IV. Mn-54 has a \·ery 
short half-life and docs not meet the criteria for analysis. Table 3.3 presents a summary of 
contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows north from former 
Building 4318/4820 to a diversion channel that was constructed to divert water around the 
fom1er Sodium Disposal Facility excavation area, located north of the Building 4318/4820 area. 
This drainage channel transports water north through the NBZ and Brandeis-Bardin Institute bnd 
through Meier Canyon and into Arroyo Simi in Simi Vallcy.3 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the 
Building 4318/4820 area is Class I because ZrH2 fuel pellets containing 10 percent natural 
uranium was impact tested in a granite target in this area and operational information regarding 
these activities has not been located. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendation. 

Significant inforn1ation is lacking regarding the activities at Building 4318/4820. In addition, 
only one previous study has been conducted on the Building 4318/4820 area. Characterization 
was not conducted to delineate the extent of contamination consistent with the DTSC/DOE 
December 20 I 0 AOC. Therefore, additional characterization is recommended for the Building 
4318/4820 area. This includes the following Building 4318/4820 areas and appurtenances: 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
"Chapman, J. A., Radiological Survey of Building T009. Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, p. 66, 
3 Montgomery Watson Harza, Group 8 - Western Portion o{ Area IV RCRA Facility Investigation Report. Santa 
Susana Field Laboratory. Ventura County. California, Volume I Text. Tables. and Figures, September 2007, pp. 
2-6- 2-8. 
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• The flat and low-lying areas within and sunounding Building 4318/4820 coordinated 
with sampling for Building 4730. ZrH2 fuel fragments containing uranium and 
radionuclides originating from Building 4820 may have migrated to these areas via 
surface water flow or airborne releases. 

• The remaining berm on the 4318/4820 site. Fragments from the ZrH2 fuel pellets 
containing uranium may have lodged in this berm. 

• The diversion channel located north of the site along H Street. Radionuclides, including 
pulverir:ed uranium,originating from Building 4820 may have migrated to this area via 
surface water flow or airborne releases. 

2.1.3 Site 4814 Area 

Site Desuiption: The Site 4814 area comprises an open metal structure known as the Sodium 
Water Reactor Test Structure, a sodium-water reaction test control hut (Building 4314), sodium
water reaction test area equipment (Site 4514 ), and the land surrounding these areas located at 
the southwest end of H Street.' Site 4814 \vas constructed in about 1964. Figure 2.1.3a provides 
a current photograph. Plate 1 presents a summary of all identified features for this site. 

Building Features: Site 4814 was dominated by the Sodium Water Reactor Test Structure, 
which was a tall open metal structure three stories high topped by a crane. This structure can be 
seen in two 1992 photographs, Figures 2.1.3b and 2.1.3d. Figure 2.1.3b is taken at the west end 
of the site, looking north. The equipment located to the right of the tower is Site 4514. Figure 
2.1.3c displays a plot plan showing an earth blast shield located west of Building 4314 and a pipe 
extending north of the site. The pipe transported waste sodium to the Sodium Disposal Facility, 
Site 4886. The Figure 2.1.3d photograph was taken of the majority of the site and shows the 
tower, equipment located to the right of the tower (Site 4514 ), and remediation trailers. The 
trailers were located on the site while Site 4886 was being remediated in the early 1990s. Figure 
2.1.3e is a 1988 aerial view of Site 4814 showing an above-ground pipeline connecting a small 
hut (Building 4314) and bare ground with equipment at the west end (Site 4514) together with 
Buildings 4317 and 4318. Figure 2.1.3f shows an aerial view in which a high mound of dirt can 
be seen on the west side of Building 4314 between it and Site 4814. 

Former Use(s): Site 4814 was part of the Empire State Atomic Development Associates, Inc. 
(ESADA) area. This was a group of seven New York state utilities, which was fom1ed to 
investigate three reactor designs through investment and contracts with major reactor vendors. 
This area was used between 1964 and 1968 for testing pipe bursting characteristics under 
sodium-water reaction conditions at Site 4814. Underground piping connected Site 4814 to a 
concrete pool located at the fonner Sodium Disposal Facility, Site 4886, transporting waste 
sodium for disposal. Following the late 1960s, portions of the site were used for chemical drum 
storage. Approximately 50 to I 00 drums were stored in the area in the 1970s. In the late 1970s, 
Site 4814 was known as the Large Leak Injector Device.'· 2

• 
1 From 1974, under Usc 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
' Montgomery Watson Harza, Group 8 - Western Portion of Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume I- Text. Tables, and Figures, September 2007, pp. 
3-6-3-7. 
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Authorization No. 83, a 25-curic Cs-13 7 sealed source was used in a DO electronics gamma 
densitometer to measure steam density inside pipes and during rupture. Radiological surveys 
were conducted following each test if no leakage had occurred. The densitometer was inspected 
annually to determine if this device leaked.~ Figure 2.1.3b shows that in 1992, a large number of 
Baker tanks were located on the site to transport soil from Site 4886 off site. 

Information from Interviewees: A former worker interviewed by the DOE in 20 I 0, stated as 
follows: ··we had a test stand, located \vest of Building 20 and south of the sodium burn pit in 
the far southwestern corner of the SSFL. From this test stand, we could watch drums with 
residual sodium in them at the sodium burn pit exploding into the air when it rained. We could 
do our tests only when the wind was blowing towards the west, where the cows were, not the 

I 
.. 1 pcop c. · 

Radiological Incident Reports: None found. 

Current Use: Based on aerial photographs, Sites 4814, 4514 and Building 4314 appear to have 
been dem1lished between 1998 and 1995. Concrete building foundations and road pavement 
remam. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Rclcasc(s): 
Building 4814 was included in the Area IV radiological characterization survey conducted by 
Rockwell in 1994 and 1995. The purpose of this survey was to locate and characterize and 
previously unknown areas of elevated radioactivity in Area IV. Three methods were used: an 
ambient gamma survey, a walk-about gamma survey, and soil sampling and analysis. Rockwell 
and EPA background exposure measurements, taken off-site, averaged 15.6 ± 3.6 11Rih. An 
action limit of 5 11Rih above background was utilized to identify potential anomalies. Radiation 
exposure measurements in the vicinity of the Building 4814 region were in the range of 11.3 to 
15.1 11R/h. consistent with background . .J 

Radiologic?.! Usc Authorizations: On November 7, 1974, Use Authorization No. 83 was issued 
for Site 4814 to penn it the use of a 25-curie Cs-13 7 sealed source in a DD electronics gamma 
densitometer.' 

Former Radiological Burial or Disposal Locations: This was a temporary storage area for 
chemical drums in the 1970s and for Baker tanks during Site 4886 remediation in the early 
1990s.6 

Aerial Photographs: Aerial photographs show undeveloped land until the 1965 photograph 
when the shadow of a tower is seen that is identified as Site 4814 and a rectangular roof is seen 
that is identified as Building 4314. These two areas are connected by an aboveground pipeline. 

1 Schiffman. J ., United States Department ofEner?J·. Em·ironmental Surrev Report. June 16. 1989. p. 23. 
c Rockwell International, Use Authorization No. 83, Use of' DD Electronics Gamma Densitometer, November 7, 
1974. 
3 Interview No. 110 of former employee conducted by the U.S. DOE, September 2010. 
4 Rockwell InternationaL Area IV Radiological Characterization Sun'ey, A4CM-ZR-0011, Rev. A. August 15. 
1996. 
5 Rockwell International, Use Authorization No. 83. Use of DD Electronics Gamma Densitometer, November 7, 
1974. 
6 Schiffman, J., United States Department of' Energy. Environmental Survey Report, June 16, 1989, p. 23. 
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Site 4814 and Building 4314 look unchanged in the 1967, 1972, 1978 photographs, except for 
the open storage of items in dmms and Baker tanks. In the 1980 photograph, Baker tanks and 
probable heavy equipment are observed as well as a possible horizontal tank and a stained area 
south of the tower. In the 1983 photograph, Baker tanks arc visible between Site 4814 and 
Building 4314. The 1988 photograph shows that most of these tanks have been removed. The 
1995 photograph shows that both Site 4814 and Building 4314 have been removed; no Baker 
tanks arc observed, but a mound of uniform light-toned material is visible. The 2005 and 2009 
photographs show that vegetation is growing back in the area. 1 

Radionuclides of Concern: On Site 4814, a scaled 125-curie Cs-13 7 source was used from 
November 1974. Accordingly, Cs-13 7 is a potential radioactive contaminant of conccrn. 1 Table 
3.3 presents a summary of contaminants of concern. 

Drainage Pathways: Based on general site topography, surface water flows north from Site 
4814 to a diversion channel that was constructed to divert water around the former Sodium 
Disposal Facility excavation area, located north of the site. This drainage channel appears to 
transport water no1ih through the NBZ and Brandeis-Bardin Institute land through Meier Canyon 
and into Arroyo Simi in Simi Valley.2 

Radiological Contamination Potential: The preliminary MARSSIM classification for the Site 
4814 area is Class 2, due to its former usc as a test stmcturc where a sealed Cs-13 7 source was 
used. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.1 provide a convenient reference for the following recommendations. 

The history on Site 4814 is unclear with respect to certain operations. In addition, only one 
previous study has been conducted for the Site 4814 area. Characterization was not conducted to 
delineate the extent of contamination consistent with the DTSC/DOE December 2010 AOC. 
Therefore, additional characterization is recommended for the Site 4814 area. This includes the 
following Site 4814 areas and appurtenances: 

• The flat and low-lying areas within and sun·ounding and between Site 4814 and Building 
4314, particularly on the north side of the tower where Baker tanks were identified and 
west side of Building 4314 where the earth blast shield was identified on Figure 2.1.3d. 
Radionuclides originating from Site 4814 may have migrated to these areas via surface 
water flow or airborne releases. 

• The site of the possible horizontal tank and stained area south of Site 4814, identified in 
the 1980 aerial photograph. 

• The location of the underground piping that transported waste sodium from Site 4814 to 
Site 4886. Documentation regarding the removal of this piping could not be verified .. 

1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20!0. 
c Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura Count}'. California, Volume I Text, Tah!es. and Figures, September 2007, pp. 
2-6-2-8. 
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• The diversion drain located north of the site that passes the former Sodium Disposal 
Facility and traverses Brandeis-Bardin Institute land. 

2.1.4 Site 4425 Area 

Site Description: The Site 4425 area comprises Site 4425, a solar concentrator facility with a 
trailer, and the land around these facilities located at the west end of H Street. Site 4425 was 
constructed in 1985. During the late 1990s, a weather station and a small astronomical 
observatory were constructed on the site. 1

• 
2 Figure 2.1.4a provides a current photograph. Plate I 

presents a summary of all identified features for this site. 

Building Features: Site 4425 was a mirrored parabolic dish concentrator with a 31-foot 
diameter swing area, a solar receiver, and a 25 kilmvatt Sterling engine generator. A trailer, 
mounted on foundations, was also present at the site. 2

·' .\ I 988 aerial photograph is presented in 
Figure 2.1.4b. This shows Site 4425 in the upper left side of the photograph. Figure 2.1.4c 
presents a plot plan with no sign of the site. Site 4425 later featured a weather station and a 
small astronomical observatory. 

Former Use(s): Site 4425 was a solar concentrator test facility used in experiments designed to 
harness solar power. The parabolic dish was removed in 1995/96. During the late 1990s, a 
weather station and a small astronomical observatory were constructed on the sitc. 2 

Information from Interviewees: None to date. 

Radiological Incident Reports: In the 1960s, most likely in the spring of 1965 according to 
Boeing, a test was conducted near Site 4425 that invoh cd the dropping of 20 simulated SNAP 
fuel elements (depleted u:·anium clad in tantalum) from a low Jlying helicopter to simulate a 
launch pad accident. The helicopter Jlew over Site 4425; the impact area was believed by 
Boeing to be on the east side of Site 4425. See Figure 2.4.1 d for the trajectory of the flight. All 
but one of the depleted uranium fuel slugs were retrieved. The missing slug was approximately 
30 centimeters in length and 3 centimeters in diameter and contained 5 kilograms of depleted 
uramum. The cladding is believed by Boeing to prevent the release of uranium for a .. long 
time.wU 

Between April 29, 2008, and May 22, 2008, Cabrera Services conducted a radiological survey of 
surface soil on the impact area to locate radiation anomalies. Cabrera Services also conducted a 
geophysical survey to supplement and corroborate findings from the radiological survey. Hand 
digging was also performed to investigate subsurface anomalies to a depth of approximately 12 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
c Montgomery Watson Harza. Group 8- Western Portion of Area IV RCRA Facilitv lm·estigation Report, Santa 
Susana Field Laboratorv. Ventura County, California, Volume !-Test, Tables. and Figures, September 2007, p. 3-5. 
3 Sapere Consulting, Inc., Historical Site Assessment ofArea IV, Santa Susana Field Laboratory, Ventura County, 
California, Volumc2 Area IV Site Summaries, May 2005, p. DD-5. 
4 Rockwell International letter from R. J. Tuttle toR. Vaille, U.S. EPA, re: Identification and Description of Areas 
involved with Radioacti\·c Materials at SSFL A rca IV, dated October 2, 1989. p. 7. 
5 Cabrera Services, Final Depleted Uranium Slug Search, Santa Susana Field Laboratory, Ventura Countv. 
California, Contract No. 114579, Project No. 08-1011.00, June 2008, pp. v. 1-2. 
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inches below ground surface. The radiological survey results indicated with greater than 95 
percent confidence that the depleted uranium slug was not present in the top 10 inches of soil in 
the expected impact area. The geophysical survey results indicated with greater than 90 percent 
confidence that the depleted uranium slug was not present in the top 12 inches of soil in the 
expected impact area. Cabrera Services recommended that no additional investigations of the 
impact area be conducted to locate the depleted uranium slug. 1 

Current Usc: A weather station and small astronomical observatory remain on Site 4425. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Relcasc(s): Site 
4425 was included in the Area IV radiological characterization survey conducted by Rockwell in 
1994 and 1995. The purpose of this survey was to locate and characterize and previously 
unknown areas of elevated radioactivity in Area IV. Three methods were used: an ambient 
gamma survey, a walk-about gamma survey, and soil sampling and analysis. Rockwell and EPA 
background exposure measurements, taken off-site, averaged 15.6 ± 3.6 !JR/h. An action limit of 
5 !JR/h above background was utilized to identify potential anomalies. Radiation exposure 
measurements in the vicinity of the Building 4425 region were in the range of 10.7 to 14.8 11Rih, 

. . , 
consistent with background.-

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: One SNAP fuel element went missing in 
or near the estimated SNAP Fuel Element Drop Zone and has not been found to date. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1988 photograph 
when a parabolic dish and trailer are observed that are identified as Site 4425. In the 1988 
photograph, disturbed ground is seen associated with the construction of the dish, a probable 
stain is observed in the southeast comer of the site and two possible horizontal tanks arc seen in 
the northeast comer of the site. - The parabolic dish and trailer are also seen in the 1995 
photograph. The parabolic dish and trailer are no longer seen in the 2005 photograph; the site is 
vegetated except for a small astronomical observatory and two small sheds. In the 2009 
photograph, Site 4425 looks unchanged from 2005.3 

Radio nuclides of Concern: A depleted uranium fuel slug. 

Drainage Pathways: A drainage channel was constructed around all four sides of Site 4425. 
Surface water captured in this drain flows north from this drain into the natural drainage channel 
located to the west of the Building 4009 leach field. The natural drainage channel ends at a rock 
outcrop, located approximately 150 feet north of the leach field. Surface water appears to 
infiltrate at this location and may resurface north of the outcrop where another channel carries it 

1 Cabrera Services, Final Depleted Uranium Slug Search, Santa Susana Field Laboratory, Ventura County, 
California, Contract No. 114579, Project No. 08-1011.00, June 2008, pp. v. 1-2. 
2 Rockwell lntemational, Area IV Radiological Characterization Survey, A4CM-ZR-0011, Rev. A, August 15, 
1996, pp. 22-24. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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north through the NBZ and Brandeis-Bardin Institute land, through Meier Canyon and into 
Arroyo Simi in Simi Valley. 1 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4425 area is Class 3 except in the area of the uranium slug drop zone, where the area is Class I. 

Recommended Locations for Soil/Sediment Sampling: 

Plate I and Figure 2.1 provide a convenient reference for the following recommendations. 

Radionuclide contamination is not expected in the area of and directly surrounding Site 4425. 
However, limited soil sampling is recommended to confirm this assumption. This includes the 
following Site 4425 areas: 

• The southeast corner of the site where a probable stain was observed in the 1988 aerial 
photograph. 

• The northeast corner of the site where two possible h'1rizontal tanks were identified in the 
1988 aerial photograph. 

• The helicopter drop zone as shown in Figure 2.1.4d. Soil sampling assisted by gamma 
scan findings may locate the missing uranium fuel slug. 

• The drainage channel surrounding Site 4425. 

• The ground scar identified from aerial photographs. The nature of this feature is unclear. 

2.2 GROUP 2 

The Group 2 index map is presented in Figure 2.2. Following Figure 2.2, the site photograph 
and layout drawings for each building area within HSA-8 Group 2 are presented. HSA-8 Group 
2 includes one building area containing the Building 4009 criticality test facilities, and two sites 
containing a pistol range and the Sodium Disposal Facility. 

2.2.1 Building 4009 Area 

Site Description: The Building 4009 area comprises Building 4009, substation Building 4709, 
and the land surrounding these two buildings located near the western end of G Street. Building 
4009 was constructed in 1958-1959.2

· 
3 Figures 2.2.la through 2.2.1j provide a current 

photograph and building-specific drawing(s) and historical photographs Plate 1 presents a 
summary of all identified features for this site. 

1 Montgomery Watson Harza. Croup 8 Western Portion of Area IV RCRA Facili(v Investigation Report. Santa 
Susana Field Laboratory, Ventura County, California, Volume I - Text, Tables, and Figures, September 2007, pp. 
2-6 ~ 2-8. 
c Owens, D. E .. Radiological Survey Results OMR-SCR Critical Assemb~v Facility, Santa Susana, Building 009. 
NOOITI990001, May 17, 1979, p. 3. 
3 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 1962~November 
1992. 
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Building Features: Building 4009 consists of poured-in-place concrete shielded critical cells, 
with metal siding and metal lath and plaster offices and support laboratories. Building 4009 was 
constructed in two phases to first house the Organic Moderated Reactor (OMR) and later, the 
Sodium Graphite Reactor (SGR). Each had separate high-bay and low-bay areas and separate 
systems installed to handle liquid and gaseous cff1uents. 1 A floor plan is presented in Figure 
2.2.1 b. A plot plan is presented in Figure 2.2.1 c. The site layout is presented in Figure 2.1.1d. 

The OMR consisted of a high bay, which housed a concrete-shielded critical assembly room, and 
an adjoining low-bay area, which housed a control room, a counting room, laboratory, offices, 
support, and utility areas. The OMR critical assembly comprised a core vessel, thcm1al shield, 
fuel and control clements, source shield and drive mechanism, a moderator storage drain tank 
with connecting lines, and an access stand for the assembly. Boron carbide-filled shim and 
safety rods, activated by cables, were used for control. The core used .. slightly'' enriched 
uranium metal fuel elements in a heterogenous organic-moderated lattice. The moderator and 
ret1cctor were a commercial mixture of tcq1henyl isomers maintained in a liquid state by electric 
heaters. The geometries of the fuel elements used in experiments were f1at plate, box-type or 
concentric cylinders. The core was contained in a 6-foot-diameter by by 8.5-foot high mild-steel 
tank, supported above the t1oor by a steel stand. Figure 2.1.1 e shows a perspective view of the 
OMR critical assembly. The entire OMR f~1cility was approximately 110 feet long by 63 feet 
wide. The critical assembly room (high-bay area) was a concrete structure with shield walls 
extending to the roof eave (37 feet). This room was approximately 35 feet square with a ceiling 
height of 33 feet. Shield thicknesses varied from 4 feet to 1 foot, depending on the height and 
location of the wall. A 5-ton bridge crane serviced the area. Abutting the east wall of the OMR, 
a 19- by 12- by 1 0-foot deep pit (or sump) in the concrete f1oor held a storage tank and pennitted 
the organic liquid moderator to drain in the event of a scram or shutdown. As-built Drawing No. 
303-009-A9 indicates that the storage tank was about 9 feet in diameter and 20 feet long.2 A 
drain line connected the pit to a 1 ,000-gallon radioactive waste hold-up tank located outside the 
northwest side of Building 4009. As-built Drawing No. 303-009-XPJO indicates that liquid 
discharged to the OMR hold-up tank could be recycled, pumped to an above-ground line for 
sampling and disposal by tanker truck, or could be pumped to the leach field. 3 A fuel storage 
room was located west of the assembly room adjacent to the west shield wall and a truck entry 
area. The control room in the low-bay area was located next to the south shield wall of the 
assembly room. The fuel storage room opened to a corridor which led from the control room to 
the assembly room. A change room, opening on the same corridor, was located between the 
control room and fuel storage room. See Figure 2.1.1 b.-t 5

• 
6 

1 Chapman, J. A .. Radiological SwTCV of Building T009. Energy Technology Engineering Center Rep011 No. GEN
ZR-0014. August 26, 1988, pp. 19-28. 
2 Van Dyke and Bames, Building No. 9 Critical EYperimcnt Facility Assemhlv Room Pit & Crane, Drawing No. 
303-009-A9, December 16,1957. 
3 Atomics International, Building 009 Santa Susana Proposed Modifications RIA Waste Svstems SGR & OMR 
Hold-up Tanks, Drawing No. 303-009-XPJO, February 22, 1962. 
4 Owens, D. E., Radiological Survey Results- OMR-SGR Critical Assemblv Facilitv. Santa Susana, Building 009, 
N001TI990001, May 17, 1979, p. 3. 
5 Ashley, R. L., Evaluation of the Atomics international Nuclear Development Field Lahoratory as a Location fur 
Reactor Facilities, Atomics International Report No. NAA-SR-7300, May 25, 1962, p. V-53. 
6 Zwetzig, G. 8., Organic Moderated Reactor Critical Experiment Hazards Summary, Report No. NAA-SR-3220, 
December 15, 1958, p. 26. 
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The ventilation system f()r the OMR critical assembly room was separate from that used in the 
low bay of the OMR and from those used on the SGR side of the building. The OMR critical 
assembly room system maintained the high-bay at a negative differential pressure relative to the 
surrounding areas. When the OMR operated, the exhaust was discharged through a stack 
tenninating 45 feet above grade level, and I 0 feet above the roof. According to Rockwell, this 
effluent was continuously monitored and when measured abo\ e permissible activity levels, was 
automatically diverted through high efficiency particulate atr (HEPJ\) filters. When the reactor 
was shut dnwn, the high-bay area was exhausted through four roof-mounted power exhausters to 
provide a htgh air exchange rate when personnel were in the high bay. Information ahcmt filter 
management practices is unknown. A conventional ventilation system operated in the OMR low 
hay at a positive differential pressure with respect to the OMR critical assembly room.' 

The SGR consisted of a high-bay building, which housed the critical assembly cell, a fuel storage 
vault and a graphite storage area. The southwest side of this high-bay abutted the northeast side 
of the OMR high-bay. Sec Figure 2.2.1 b. The SRG low-bay area housed the control room, a 
radiochemistry laboratory known as th~ "'Hot Lab which contr:incd a fume hood," offices, and 
miscellaneous suppot1ing lab::mnories. The high-bay \vas a concrete structure approximately 70-
feet long by 40-feet \vide, vvith a 4-inch thick reinforced c>ncrctc roof deck on steel framing, 
with an eave height of 39 feet. J\ concrete block penthouse. which housed the critical assembly 
control rod drive mechanisms, was located on the roof over the critical assembly cell. 1 

In the SGR, a separate 5-tcm capacity overhead crane ran north and south over the high-bay area, 
to service the critical cell and storage area. The walls around the critical assembly room were 
concrete (2- to 4- feet thick) to provide shielding during reactor experiments. The critical 
assembly cell was 36 feet by 36 feet with a floor-to-ceiling height of 46 feet. The floor was 10 
feet below grade level. A 10-foot deep hexagonal pit, 14 feet across the flats, was located in the 
center of the critical cell floor and p:--ovided access to the underside of the critical assembly. The 
bottom of the pit was 20 feet below grade level. A manhole and passageway led to the pit (or 
sump). A drain line connected the SGR pit to a separate 1 ,000-gallon radioactive waste hold-up 
tank located outside the northeast side of Building 4009. As-built Drawing No. 303-009-XPJO 
indicates that liquid discharged to the SGR hold-up tank could be recycled, pumped to an above
ground line for sampling and disposal by tanker truck, or could be pumped to the leach field. 
The three sides of the critical cell away from the storage area were shielded by poured-concrete 
walls extending to the roof. 2 Figure 2.2.1 f presents a plan view of the SGR critical assembly 
room. Figure 2.2.1 g presents an elevation view through the SGR critical facility, showing the 
base of the pit 20 feet below grade level. Figure 2.2.1 h presents a perspective view of the SGR 
critical assembly room. 

A 22-foot by 22-foot steel roll-up door was provided on the northeast comer of the SGR for 
truck entry to the graphite storage area and for the loading and unloading of materials for the 
SGR critical assembly room. Adjacent to this room, the fuel storage vault was 14 feet by 22 feet, 
and the graphite storage area was 29 feet by 24 feet. These areas were separated by 2-foot-thick 
concrete walls 18 feet high. The change room was located at the entrance of a corridor leading 
to the critical assembly room and was adjacent to the radiochemistry laboratory. The control 

1 Chapman, J. A .. Radiological Sur\'ey of Building T009, Energy Technology Engineering Center Report No. GEN-
ZR-0014,August 26. 1988, pp. 19-28. · 
2 Chapman, J. A .. Radiological Survey of Building T009, Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, pp. 19-28. 
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room was located next to the south shield wall of the critical assembly room. See Figure 2.1. I b. 
An emergency door, opening to the outside of Building 4009, was located adjacent to the roll-up 
door. The roof over the critical assembly room was 4-inch thick reinforced concrete on steel 
framing and horizontal roof members. The critical-assembly control mechanisms were housed in 
a penthouse located on the roof over the critical assembly room. The penthouse had concrete 
block walls and a 4-inch-thick concrete roof. 1

• 
1 

The SGR critical assembly areas had a ventilation system separate from that of the OMR critical 
assembly areas and separate from the low bay areas. The SGR critical assembly system 
maintained the high-bay at a negative ditTcrential pressure relative to the surrounding areas. Air 
was released through absolute filters rated to retain 99.97 percent of all particles greater than or 
equal to 0.3 microns. 2 The SGR low-bay area was serviced by a conventional heating and 
ventilation system that maintained a positive pressure in the area. The radiochemistry laboratory 
(hot lab) was maintained at slightly negative pressure with respect to the surrounding areas by 
exhausting air through a fume hood and HEPA filters. 1 

The roof on the office and laboratory areas consisted of gravel and tar on rigid insulation over 
metal decking. The exterior walls were insulated sheet metal, and the interior walls were metal 
lath and plaster. The liquid radioactive waste hold-up tanks (UT-4 and UT -5) were installed in 
underground reinforced concrete pits outside the SGR, and OMR, respectively. 3 A I .500-gallon 
underground fuel oil tank (UT-3) was located south of Building 4009. This was removed in 
August 1987_-+.' The locations of the tanks are shown in Figure 2.2.1d. The radioactive waste 
hold-up tanks were designed to receive all liquids from the drains in the assembly rooms, and 
from the showers and sinks in the change rooms. 1 

A leach field, used for the disposal of both sanitary and radioactive liquid wastes before the 
central sewage system was installed in 1961, was located approximately 50 feet no11h of 
Building 4009. It contained six leach lines ranging in length from 15 to 42 feet. The leach lines 
extended north fi·om a 2,340-gallon septic tank that was located outside the northwestern portion 
of Building 4009. The leach field comprised 4-inch diameter terra cotta clay piping surrounded 
by large gravel and buried at depths ranging from 4 to 5 feet below ground surface. The leach 
field was reported to include approximately 300 linear feet of leach lines. 1 Atomics International 
(AI) noted in November 1965 that while liquid waste from the hold-up tanks was being 
discharged to the leach field, .. it would probably result in a significant quantity of insoluble 
activity being deposited on site.''6 Figure 2.2.1d shows the site layout including the leach field. 
Figure 2.1.1 i shows the location of the sanitary sewer lines located around the north side of 

1 Ashley, R. L., Evaluation of" the Atomics International Nuclear Development Field Laboratory as a Locationj(Jr 
Reactor Facilities. Atomics lntemational Report No. NAA-SR-7300. May 25, 1962, pp. V-48- V-50. 
' Letter from M. E. Remley, Atomics lntemational, to J. V. Levy, U.S. Atomic Energy Commission, Re: Reactor 
Operating Limits for Sodium Graphite Reactor Critical Facility in Building 4009, November 4, 1964. 
3 Montgomery Watson Harza, Croup 8 Western Portion of" Area IV RCRA Facility lm·estigation Report. Santa 
Susana Field Laboratory. Ventura Countv, Calij(Jrnia. Volume 1-Test. Tables. and Figures, September 2007, pp. 3-2 
-3-3. 
4 Owens, D. E., Radiological Survey Results · OMR-SCR Critical Assernhly Facility. Santa Susana. Building 009, 
N001TI990001, May 17, 1979, p. 3. 
5 Letter from A. Lenox, Boeing Corporation, to D. Salter, Ventura County Environmental Health Division, Re: 
Closure Request Former Tank UT-3, dated November 19, 1998. 
6 Atomics Intemational Internal Letter from D. E. Owens to 0. R. Hillig, Re: Disposal of" Liquid Waste fi'om the 
Building 009 Holdup Tank\-, November 2, 1965. 
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Building 4009 that were installed in 1961. Figure 2.2.1j shows that Building 4009 had three 
underground fuel tanks UT-3, UT-4, and UT-5 that were discussed above. 

In addition to the above details, HGL researchers located as-built Drawing No. 303-009-E 17, 
which indicates that a Van de Grafl generator was installed in the SGR graphite storage area in 
August 1960. 1 A note on this drawing indicates that the Van de Graff accelerator was moved to 
Building 4030. The note is dated May 4, 1962. 

Former Usc(s): Building 4009 contained the OMR and SGR critical facilities, which were pilot 
plants for developing large nuclear power plants for commercial power generation, such as the 
Hallam nuclear power plant in Nebraska and the Piqua nuclear power plant in Ohio. The OMR 
was used for testing uranium fueled reactors moderated and cooled by organic liquids. The 
critical assembly core used .. slightly .. enriched uranium fuel in a heterogeneous organic 
moderated lattice. The degree of uranium enrichment that .. slightly .. represents is unclear. 
Various types and configurations of fuel clements and core geometries were tested. The SGR 
was used to determine the operating characteristics of reactors with cores cooled by sodium and 
moderated with graphite. The basic critical assembly of the SGR was a cylindrical array of 
hexagonal graphite cylinders into which various amounts and configurations of fud and sodium 
(in cans or simulated by aluminum) could be inserted. The fl:cl used in the SGR was uranium 
metal and uranium carbide enriched up to 2.5 percent.2 Both reactors were low powered (less 
than 200 watts) critical assemblies. The OMR and SGR operated from 1959 and 1960, 
respectively, until 1965 and 1967, respectively. 1 In addition, as-built Drawing No. 303-009-El7 
indicates that a Van de Graafl generator was installed in the SGR graphite storage area in August 
1960 and was moved to Building 4030 in about May 1962. 

According to Rockwell"s Final Decontamination and Radiolegical Survey 1990 report, after the 
OMR and SGR programs were terminated in 1967, all materials from the two critical assemblies 
were removed and transferred to .. other laboratllries .. or were disposed of at .. authorized sites .. in 
the late 1960s and early 1970s. In June 1966, AI reported that it was sending OMR irradiated 
fuel to the Savannah River site for .. recovery:·-" Building 4009 was designated the Engineering 
Development Facility after decommissioning in the early 1970s. Sodium fire experiments 
intentionally exposing air to sodium were conducted in the OMR high bay for finding new way 
to extinguish sodium fires. Also, during this time, up to 800 pounds of depleted uranium were 
stored in the OMR counting room under the Accident Debris program. The depleted uranium 
was received from the Los Alamos National Laboratory.-; This material was shipped off site in 
the early 1990s. From the early 1980s until the 1990s, the fonner SGR high bay was used for the 
storage and under-water testing of Rocketdyne · s In-Service Inspection (lSI) equipment, which 
was used for inspecting commercial power reactors off-site. This equipment sometimes became 
contaminated off-site with low levels of radioactivity. Containers of contaminated equipment 

1 Atomics International, Van De Graff Generator Installation SGR Building 009 Santa Susana. Electrical Plan & 
Details, Drawing No. 303-009-E 17. May 4, 1962. 
c Letter from M. E. Remley, Atomics International, to J. V. Levy. U.S. Atomic Energy Commission, Re: Reactor 
Operating Limitsfor Sodium Graphite Reactor Critical Faci/itv in Building 4009, November 4. 1964. 
3 Energy Technology Engineering Center, Organic Moderated Reactor and the Sodium Graphite Reactor, at 
www.etec.energy.gov/History/Major-Operations/Organic-modcrated.htm1. 
4 Internal letter from V. J. Schaubert to F. W. Schlapp, Re: OMR Irradiated Fuel Shipment to Savannah River, dated 
June 24, 1966. 
5 Memorandum from R. S. Frazier, Rockwell International, Re: LANL DU Received at T009, dated September 22, 
1989. 
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were stored in a --controlled area .. in Building 4009. 1 In May 1983. Rockwell ultrasonically 
inspected a contaminated and activated pipe sp~cimen using lSI equipment.~ 

In October 1988, Rockwell requested a new authorization for the use of radioactive materials and 
radiation producing devices f!.1r the forging of depleted uranium in the former OMR critical 
assembly room. This was known as the high-energy rate forging (HERF) program. It was 
conducted under contract to the Los Alamos National Laboratory. This work was allowed under 
sub-item F of the State of Calif!.1mia license, \vhich authorized 30,000 pounds of source material 
in any form for research and development. The work involved a series of approximately 114 
depleted uranium blanks (some alloyed with titanium) of l-inch in diameter. All materials were 
in the shape of solid bar stock. They were inse11ed into the HERF press that used compressed air 
to accelerate a piston that hammered the blanks at approximately 300 "C. No machining, sawing, 
filing or other processes producing fines were involved. All material was stored in wooden 
boxes in the f!.1rmer OMR critical assembly room, with a maximum of I ,000 kg of depleted 
uranium in Building 4009 at any one time. Rockwell activated a non-HEPA filtered roof 
mounted power exhaust system and a portable HEPA filter exhaust system in a 12-ft x 12-ft x 
12-ft high fire retardant plastic enclosure along with a breathing zone air sampler. Rockwell 
planned to ship all radioactive waste to Hanf!.1rd fc1r disposal.' An inventory of shipping drums 
indicates that 120 drums of uranium and depleted uranium were shipped from the EG&G facility 
at Rocky Flats, Colorado, to Building 4009 f!.1r the HERF project.4 The material was to be 
returned to Rocky Flats at the conclusion of the study.5 

A Rockwell internal letter, dated April 20, 1990, indicates that the HERF program has ended and 
that the fom1er OMR critical assembly room is needed for the lSI program to store three cargo 
containers of radioactive equipment; each container having an external dose rate of 
approximately 2 mrad/h.6 A Rockwell internal lettere dated November 13, 1990, indicates that 
an effort is underway to upgrade Building 4009 to make it suitable for office use. This includes 
moving the HERF equipment from the former OMR critical assembly room to storage.7 On May 
11, 1995, Rockwell reported that it planned to upgrade Building 4009 in support of a new 
proprietmy sensor program. This would involve the high bays and the removal of half of the 
existing roof and replacing it with a new rolling roof; the installation of two electric heating, 
ventilation, and air conditioning systems; and piping for liquid and gaseous nitrogen systems 
inside the building from an outside source. s 

1 Rockwell Internal Letter from W. R. Johnson toW. E. NageL Re: Requestfor Radioactin· Afaterial and Radiation 
Producing De1·ice User A utlrori::ationfhr /Sf Operations at Building T009, June 10, 19R7. 
2 Rockwell Internal Letter from R. J. Tuttle to Isotope Committee, Re: Short- Term Approval for Work lVit!r 
Radioacth·e Sample in Building 009, Santa Susana, May 9, 19R3. 
' Rockwell Internal Letter fi·om R. S. Frazier and P. H. Horton to Radiation Safety Committee Chairman, Re: 
Requestfhr Ne\V Authorizationfhr the Use o(Radioacti1·e Materials and Radiation Producing DCl'ices (Forging of 
Depleted Uranium in Building 009, SSFL), October 27, 19RR. 
4 Rockwell Internal Letter from P. H. Horton to L. J. Auge, Re: Start Up of High Energ_v Rate Forge (HERF) 
Depleted Uranium (DU) Operations at Building 009. SSFL, September 29, 19R9. 
5 Schaubert, V. J., Nuclear Materials Management Plan for the HERF Program, Rockwelllntemational Report No. 
N001NMP000003, October 31, 19R9, pp. 3-4. 
~>Rockwell Internal Letter from J. M. Harris to R. Tuttle, Re: Temporary RA Equipment Storage T009, April 20, 
1990. 
7 Rockwell Internal Letter from F. C. Schrag to P. H. Horton, Re: Plans and Work in Progress for Building 009, 
November 13, 1990. 
8 Letter from R. L. Kistner, Rockwell International, to Ventura County Air Pollution Control District, Re: Tenant 
lmpro1'ements Building 009 in Area IV Santa Susana Field Laboratory, May 11, 1995. 
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During the late 1980s and early 1990s, lSI activities in Building 4009 were covered under State 
of California, Department of Public Health Radioactive Material License No. 00 I 5-70. This 
license number changed from 0015-59 and then to 0015-19 and \vas amended I 02 times before 
Building 4009 was released from this license for unrestricted usc on January 20, 1999. 1 

• 
2 

Building 4009 is located adjacent to Building 4100 which housed the Advanced Epithermal 
Thorium Reactor (AETR) and later, the Fast Critical Experiment Laboratory (FCEL). Reactor 
core configurations were studied including uranium, thorium. and later, high-energy fast 
neutrons. Laboratory rooms were used for radioactive sample counting and instrument 
calibration. 

Information from Interviewees: In 2010, a number of former \Vorkers \\:ere interviewed about 
their experiences at the SSFL. Two had knowledge of Building 4009. Excerpts from their 
comments arc presented below. 

• "Building 100 and Building 9 had the OMR and graphite reactor. They were hot for a 
long time and they were hot when I was up there." This intcrvievvee worked at the SSFL 
between 1 963 and 1 999. 3 

• "Uranium was the major radioactive material we handled. For the sodium-graphite and 
organic critical assemblies in the high bays of Building 4009, it was a solid metal of 
moderate enrichment in U-235. In Building 9 we had full assemblies. They were built 
somewhere else. I can't remember the storage for those, but I'm sure the configuration 
was safe. They were long cylinders that contained uranium of some enrichment. Then 
we put them into another ..cylinder tube surrounded by a heated organic liquid. There 
wasn't any real handling of any radiological materials like at Building 1 00." This 
interviewee worked at the SSFL between 1959 and 1981.-+ 

Radiological Incident Reports: A chronology of radiological incident reports at this building is 
as follows: 

Building 4009 Incident Report Summary 

Incident Date of Location of 
Isotopes Description of Incident 

File Name Incident Incident 
A0378 07/05/1961 SGR Fuel Vault Uranium Can ofpo\\dered UC ignited when 

carbide (UC) opened. 

A0372 06/11/1964 OMR Critical Tritium (H-3) Tritium target material for 
Assembly Room accelerator changed without 

monitoring. 
A0157 OM05/1986 High Bay (does not Americium- Smoke detector source leaked after 

specify whether in 241 (Am-241) hose down by Fire Department. 
OMR or SGR) 

1 State of California, Department of Public Health, Radioactive Material License No. 0015-59 to Atomics 
Intemational Division, Nm1h American Aviation, Inc., dated September 11, 1963. 
2 Letter from D. Wesley, California. Department of Health Services, to J. G. Bames, Boeing North 
American/Rocketdyne Division. Re: releasing Buildings 4009 and 4020 for unrestricted use, dated January 20, 1999. 
3 Interview No.3 of former employee conducted by the EPA. September 2010. 
4 Interview No. 196 of former employee conducted by the U.S. DOE, September 2010. 
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• On July 5, 1961, AI personnel in the SGR fuel vault noticed that two !-gallon containers 
of uranium carbide fuel slugs were bulging at the top and bottom. AI personnel 
transferred the fuel to the SGR Hot Lab vented hood. (It was previously learned that this 
fume hood had HEPA filters.) The Fire Department was notified to observe the transfer. 
The container with the bigger protmsions was placed in a 5-gallon can with its lid 
secured tightly ft>r the transfer fi·om the vault to the Hot Lab hood. Then, the !-gallon 
fuel container was removed from the 5-gallon container in the vented hood. When its lid 
was removed in the vented hood, a violent reaction and fire occurred with the release of 
gases. Uranium powder on 12 fuel slugs ignited, but the fire was put out by smothering it 
with G-1 powder. The second can was opened in the same manner with a less violent 
release of pressure. This can contained 18 slugs. All of the slugs were subsequently 
transferred to pans of cutting oil in the Hot Lab hood. According to AI, all contamination 
was in the SGR Hot Lab hood; there was no damage to personnel, equipment or property 
(Incident Report No. i\0378). 1 

• On June II, 1964, between 3 and 4 curies of tritium target material were replaced in the 
OMR critical assembly room without the required monitoring by the AI Health & Safety 
Dcpm1ment. The incident report states that the target material was for the Department 
741 accelerator and that an outside vendor for the accelerator may have been involved. 
The employee was subsequently informed to contact the Health & Safety Department 
prior to any operations involving the disassembly or replacement of tritium targets 
(Incident Report No. A0372).2 

• On June 4, 1986, the high bay was washed down with a fire hose. This incident report 
does not state whether the location was in the OMR or SGR, but both high bays had 
sumps connected to individual radioactive hold-up tanks connected to the leach field. A 
bag placed over one of the smoke detectors was not sealed and filled with water during 
washdown activities. Plant Services was called to repair the damage to the detector. 
When an electrician emptied the bag, water fell onto his hands, which subsequently 
registered 120 counts per minute direct reading of alpha contamination. The electrician 
was decontaminated. A gamma scan of both of his hands showed a very small amount of 
Am-241 (4.5E-4 microcurie) (450 pCi). This was considered acceptable by Atomics 
International, Health Physics Department, and the electrician was released. It was 
recommended that on future occasions, the Radiation & Nuclear Safety Branch be 
consulted to ensure that precautions are adequate to perforn1 the work (Incident Report 
No. A0157). 3 

Current Use: Following release for unrestricted use in 1999, Building 4009 was used for non
nuclear research and development, including laser research. Operations in Building 4009 ceased 
in mid-2007. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this building is as follows: 

1 Atomics International Inter-office Letter from J.P. Klostermann to E. C. Hickey re: Incident in Building 009 OMR 
on July 5, 1961, dated July 13, 1961. 
c Atomics International Intemal Letter from E. E. Owens toR. M. Hill, Re: Incident in Building 009 OMR on .June 
I!. 1964, dated June 17, 1964. 
3 Rockwelllntemational Radiological Safety Incident Report from R. McGinnis to J. Chapman, dated June 10. 1986. 
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• On September 24, 1965, according to an Atomics International internal letter, it removed 
all radiation producing devices and radioactive material from the OMR reactor room in 
Building 4009 as it was proposed to become a sodium laboratory. 1 OMR irradiated fuel 
was shipped to Savannah River for ··recovery_"c 

• In June 1969. North American Rockwell removed SGR uranium carbide fuel slugs from 
the SGR vault. In addition, SGR reactor graphite was removed from the reactor vessel, 
and SGR uranium carbide fuel was decanned_ According to North American Rockwell, 
all equipment used vvas disposed of as radioactive waste or was decontaminated to 
"'<lcceptable liiT:its., used in 1969. The destination of the radioactive waste is unclear. 3 

• In August 1969, North American Rockv,:ell co:1ducted a "final" radioactive 
C\mtamination survey in the SGR facility following the removal of all reactor fuel and the 
r: raphite moderator. The survey indicated that no removable contamination remained in 
c.xcess of Rockvvcll standard 5 disintegrations per minute per l 00 square centimeters 
( dpm/1 00 cm2

) of alpha radioactivity and 50 dpm: 100 cm2 of beta radioactivity.4 

• ln September 1969. 1\orth American Rockwell conducted an analysis of the levels of 
i11duced radioactivity in the SG R structural steel and related components to assess the 
potential hazards associated with demolition of the facility. Samples of steel were 
obtained by drilling into the cavity liner and external support members at a level of 
approximately 4 feet above f1oor level, the level at which the maximum activation was 
expected. In addit10n, the asbestos thermal shield and reinforcing wire, and assorted 
assembly hardware were sampled. A smear survey of the support structure and a 
radiation survey using an ICN Model PUG-1 A survey meter were performed to 
complement the sampling. Sample analysis vvas perforn1ed by beta counting with a gas 
flow proportional detector and by gamma spectrometry with a Nuclear Data Model 130 
multichannel amlyzer and 3- by 3-inch NAI (Tl) well crystal. Cobalt-60 (Co-60) was 
the only gamma emitting radionuclidc detected in the steel with a high reading of 16 
dpm/gram of steel. The smear survey found a maximum contamination level of 20 
dpm/100cm2 of beta radioactivity. 5 

• In August 1987, Rocketdyne removed the 1 ,500-gallon underground diesel/fuel oil 
storage tank with oversight from the Ventura County Environmental Health Division 
(Tank Abandonment Permit No. 698). Because petroleum contamination was found, 24 

1 Atomics International Internal Letter from D. E. Owens to 0. R. Hillig, Re: Reclassification of Tagged Area. dated 
October 1. 1965. 
2 Internal letter from V. J. Schaubert to F. W. Schlapp, Re: OMR Irradiated Fuel Shipment to Savannah River. dated 
June 24. 1966. 
3 North American Rockwell Corporation Internal Letter from W. F. Heine toM. E. Remley. Re: Operational Safetv 
Unit Montldv Highlights -.June 1969, dated July 8. 1969. p. 3. 
4 North American Rockwell Corporation Internal Letter from R. K. Owen to W. F. Heine, Re: Final Contamination 
Sun'ev of SGR Faci!izv. dated August 13, 1969. 
5 North American Rockwell Corporation Internal Letter from J. D. Moore to W. F. Heine. Re: Radioactivation ol 
SGR Support Structure, dated October 3, 1969. 
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tons of soil were removed from the area. 1 The excavation was not surveyed for 
radioactive contamination. 

• In 1988, Rockwell performed a radiological survey to identify areas needing further 
radiological inspections or requiring remedial action. The survey covered the interior of 
the OMR side of the building, the SGR radioactive liquid hold-up tank and pit, the old 
sanitary leach field, and grease and sludge from sink clean-outs, shower drains, and 
machining equipment. A few locations on the OMR side of the t~1cility were 
contaminated at levels below Rockwell's acceptance limits. The OMR fuel vault was 
contaminated with a maximum alpha activity of 92 dpm/1 00 cm2 while Rockwell"s 
"acceptable limit" in 1988 was 5.000 dpm/1 00 cm2

. Maximum removable activity was 
15 dpm/1 00 cm2 while the acceptable limit was I ,000 dpm/1 00 cm2

. A sludge sample 
collected from inside the inactive SGR radioactive liquid hold-up tank contained fission 
products, uranium-238 (U-238) ( 18 picocuries per gram (pCi/g), thorium-232 (Th-232) 
(25.2 pCi/g), and possibly U-235 (0.81 pCi/g). No contamination was reportedly 
detected in the hold-up tank pit.2 Rockwell recommended that the tank and drain lines 
leading to it be removed and disposed of as radioactive waste. The OMR hold-up tank 
was not included in the survey. It is unclear why this was not surveyed, but the HERF 
program was in operation in the OMR high bay at this time. Ambient exposure data in 
the area of the old sanitary leach field (partially paved) showed a mean exposure rate of 
13 microroentgen per hour (!JR/h), which was consistent with Rockwell" s background 
exposure rate of approximately 15 !JRih.H 

• In late 1989 and early 1990, Rockwell removed the SGR hold-up tank and drain lines for 
disposal at an-"authorized site.''5 All contaminated material was packaged and initially 
moved to the Radioactive Material Handling Facility.6 As part of this removal effort, an 
·'indication-only'' gamma survey was conducted and soil samples were collected from the 
drain line trenches. Rockwell backfilled the trenches with excavated soil and resurfaced 
the site. Gamma spectrometry was perfonned on J 99 soil samples for cesium-13 7 (Cs-
137), Cs-134, and Co-60, potassium-40 (K-40), Th-232, U-235, and U-238. Two 
samples reported Cs-137 at 0.15 and 0.18 pCi/g, otherwise no measurable activity was 
observed from man-made radionuclides. Rockwell concluded that no residual levels of 
man-made radionuclides were found in the Building 4009 drain line soil. The naturally 
occurring radionuclide activity results were comparable to background levels (U-238 
0.64 pCi/g, U-235 0.02 pCi/g, Th-232 0.97 pCi/g, K-40 15.3 pCi/g) measured during a 

1 Ogden Environmental and Energy Services, Closure Report. Underground Storage Tank UT-3 (LUFT #1)4044) 
Building 009, Santa Susana Field Laboratory. Ventura Countv. Ca/if'omia, Project No. 313150002, November 
1998. pp. 1-2. 
' Rockwell International Intemal letter from J. A. Chapman to R. D. Meyer. Re: Field Work Task Proposal(iJr 
Remediation of Contaminated Areas ldct1ti(ied bv the DOE SSFL Site Radiological Survev. dated December 1, 1988. 
p. 5. 
3 Chapman, J. A., Radiological Survev of Building TOOY, Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, pp. 3-4,99, 107-108. 
4 Chapman, J. A., Executive Summary of'the DOE SSFL Site Radiological Sun'CV, ETEC Report No. GEN-ZR-0015, 
October 10, 1988, pp. 19-20. 
5 Parker. D., SGR Liquid Drain Line Svstem Removal. Building OOY, Rockwell International Report No. 
195DWP000001, October 30, 1989, pp. 3-7. 
6 Harris. J. M., SGR Liquid Holdup Tank Decontamination and Decommissioning, T009, Rockwell International 
Report No. NOO!DWP000025, August 1, 1989, pp. 3, 14. 

32 
Redacted 



Santa Susana Field Laboratory 
Historical Site Assessment 
Final Technical Memorandum: Area IV, Subarea IISA-8 October 2012 

Groundwater Resources Consultants· investigation of naturally occurring radionuclides in 
1990. 1 

• In February 1995, the California Department of Health Services performed a !-day 
confirmatory survey of the SGR high hay. This survey found that fixed and removable 
surface contamination was non-detectable. less than the release limits, and that gamma 
radioactivity levels were ambient. Subsequently, Rockwell drilled f(mr cores in the SGR 
high hay f1oor where there was a potential f()r neutron activation. and analyzed these by 
gamma spectroscopy. According to Rockwell, trace activities of neutron activation 
products. Co-60 and Eu-152, were observed. These activity levels were one percent of 
the proposed NRC/EPA soil release limits based on uniform contamination, residential 
use, and a 15 millirem per year biological risk. 2 This release limit was never 
promulgated by the EPA. 

• In March 1995, Rockwell perfom1ed a radil)logical survey of the Building 4009 roof. No 
radioactive contamination was detected aboYe Rockwell" s estimated background. 
Rockwell concluded that the proposed removal of the roof could proceed without the 
need for additional surveys of roof debris. The roof docs not appear to have been 
removed because the building is standing. 3 

• In 1995, Parsons filled the SGR radioactive liquid waste hold-up tank pit with a 
cement/sand slurry and capped it with 4-inch thick asphaltic cement. 4 

• In 1995/96 Rockwell removed approximately 4 cubic yards of concrete from the SGR 
critical assembly room pit (sump) together with other structures such as the SGR 
radiochemistry fume hood and ducting. Rockwell disposed of these off site as 
radiological waste.2 

• During Rockwell's 1996 Area IV Radiological Characterization Survey, two leach field 
soil samples were collected ncar Building 4009. The soil sampling results did not show 
elevated soil activity above Rockwell" s generic soil contamination limits. :i 

• In August 1998, the California Department of Health Services performed an independent 
verification survey of Building 4009 in preparation for its release for unrestricted use. 
The following data were reviewed: survey data following the removal of the SGR 
radiochemistry laboratory fume hood; gamma spectroscopic analysis of a groundwater 
sample taken from the sump (pit) in the OMR critical assembly room, and smears from 

1 Oliver. B. M. and Subbraman, G .. Final Decontamination and Radiological Suner of Portions of Building T009, 
Rockwell International Report No. N704SRR990032. December 18, 1990. pp. I. 5-11. 
" Letter from P. Rutherford, Rockwell International. to B. Kapel, California Department of Health Services, Re: 
Request/or Release of Building 009for Unrestricted Use and Approval to Dispose of Concrete/rom Building 009 · 
License OOI5-70, dated October 26, 1995. 
-' Rockwell International Internal Letter from P. D. Rutherford to C. Butler. Re: Building 009 Roof Surl'cy, dated 
May 4. 1995. 
4 Montgomery Watson Harza, Group 8- Western Portion of Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura Countv, California, Volume I- Test. Tables, and Figures, September 2007, pp. 3-2 
- 3-5. 
5 Rockwell International, Area IV Radiological Characterization Sun•ey, Final Report, Volume /, Report No. 
A4CM-ZR-OOII, Revision A. August 15, 1996. pp. 40; Table C-1, p. 4; Table D-1. pp. 4, II. 18. 25, 32, 39, 46. 53. 
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the OMR laboratory drain line and men's restroom floor drain; and gross alphaibeta 
analysis of wet sediment smears from a groundwater seepage in the SGR critical 
assembly room. Room 121. following the removal of the fume hood. and other survey 
locations, were reported to have met Boeing's limits for unrestricted use. According to 
the cited document, Boeing did not detect contamination in the groundwater sample. the 
drain line sediment smears. or the wet sediment smears. 1 

• In 2002, Boeing removed the leach field, leach lines, and septic tank previously used at 
the OMR on the northwest side of Building 4009. According to Boeing, the leach field 
\vas excavated down to bedrock. Two soil samples were collected from the excavation; 
one fi·om the d11ucnt end and the other at the downslope end, and were analyzed for 
metals and organic compounds. The septic tank, 18-inch leach tiles, miscellaneous 
demolition debris, and approximately 50 tons of soil were disposed of offsite at a Boeing 
approved fi1cility. 2

· '-1 

• In 2002. EPA contractor Tetra Tech EM, Inc. (Tetra Tech) conducted oversight. 
sampling, and an independent technical review of documents for Building 4009. Tetra 
Tech noted that because of Boeing's security considerations, Building 4009 had not been 
accessible to EPA or Tetra Tech to conduct contim1ation surveys. Tetra Tech reviewed 
the results from Rockwelrs 1988 survey of the OMR and noted that Rockwell had 
collected over 280 swipe samples in the SGR portion of Building 4009 and all results 
were below 5,000 dpm/100 cm2 for beta-gamma activity, and were below 500 dpm/100 
cm2 for alpha activity. Tetra Tech reported that Building 4009 had been released from 
radiological controls by the CDPHE and recommended no further survey action.5 

Radiological Use Authorizations: At various times, the following radiological use 
authorizations were assigned to Building 4009. 

• Use Authorization No. 16 for the temporary operation of a neutron generator. 

• Use Authorization Nos. 24, 24A, 24B, 24C for uranium aerosol tests using 2 kilograms of 
depleted uranium in a large test vessel in fom1er OMR critical assembly Room 126. 
These authorizations were in effect between July 15, 1970 and February 6, 1974. 

• Use Authorization No. 59 for the use of scaled sources containing sodium-24 (Na-24), 
Co-57, Co-60, strontium-90 (Sr-90), and Cs-137 for use in the fonner SGR area. This 
authorization was in effect between August 14, 1972 and August 14, 1973. 

1 Letter from P. Rutherford, Boeing Corporation, to P. Baldenweg. Califomia Department of Health Services. Rc: 
Building 009 Survev Sampling Data. License 0015-19, dated August 19, 199R. 
"Interview Notes of interview with D. Trippeda conducted by S. Valenzuela. June 14,2007. 
3 Montgomery Watson Harza. Group 8 ·· Western Portion of Area IV RCRA Facility Investigation Report. Santa 
Susana Field Laboratory, Ventura Countv, California, Volume 1- Test, Tahles, and Figures, September 2007, pp. 3-2 
~ 3-5. 
4 Montgomery Watson Harza, DOE Leach Fields (4rea IV AOC) RCRA Facilities Investigation Report. Santa 
Susana Field Laboratory, Ventura Countv. California. DRAFT, October 2003. p. 3-4. 
5 Tetra Tech EM, Inc., Final Rocketdvne Technical Support and Field Oversight Document Review for Buildings 
T009. TOil. TO 19. T0 55. and TJOO. December 20, 2002, pp. 5-7. 
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• Usc Authorization No. 1350 for the use of 160 and 320 kVolt X-ray tubes in Building 
4009. This authorization was to be in effect from 1992 to 1993. 

• Use Authorization Nos. 144. 144A for lSI operations involving contaminated equipment 
(less than 10 mCi) in the f01mer SGR critical assembly room and fume hood, Rooms 127, 
131. These authorizations were in effect between at least July 15, 1989 and 1992. In 
March 1992, lSI operations occupied about 70 p~rcent of Building 4009. Upon 
termination of Rockwell's business interest in lSI, all contaminated Rockwell-owned 
equipment was to be disposed of as radioactive waste. 

• Usc Authorization No. 149 f(Jr the HERF project (which included the handling of 
depleted uranium). 

• On January 20, 1999, the CDPHE released Building 4009 for unrestricted usc and 
removed it from Radioactive Material License N0. 0015-19, under Amendment No. 102. 1 

Former Radiological Burial or Disposal Locations: Until 1961, Building 4009 was connected 
to a 2,340-gallon septic tank on the northwest side of the building and a 6-linc 300-linear-fcet 
leach field located approximately 50 feet north of Building 4009. These were used for the 
disposal of sanitary and liquid wastes. Building 4009 \vas connected to the sewer system in 
1961. Between 1961 and 1967 when OMR and SGR operations ceased, the leach field was used 
for the disposal of liquid waste, only. In 2002, the leach field was excavated down to fractured 
bedrock and removed. Figure 2.2.1 d shows a second septic tank on the northeast side of Building 
4009_2.3.4 

Aerial Photogt·aphs: Aerial photographs show undeveloped land until the 1959 photograph 
when a large incgularly shaped building is observed th1t is identified as Building 4009. This 
building continues to be seen in photographs from approximately 1960, 1965, 196 7, and 1972. 
In the 1978 photograph, open storage is observed on the west and southwest sides of Building 
4009. Possible stains and two possible tank pads are also seen. In the 1980 photograph, 
probable stains, possible debris and a probable leakage from an unknown source are observed in 
the open storage area in the southwest comer of the site. A drainage pathway carries liquid north 
through a vegetated area. This pathway then appears to be blocked by rock outcrops, resulting in 
a liquid collection area. In the 1983 photograph, stains arc also seen at the open storage area. 
Open storage on the west side of Building 4009 is also seen in the 1988 photograph. Open 
storage is seen on the north and west sides of Building 4009 in the 1995 photograph. Building 
4009 shows no signs of open storage in the 2005 and 2009 photographs.5 

1 Letter from D. Wesley, California, Department of Health Services, to J. G. Barnes. Boeing North 
American/Rocketdyne Division. Re: Release of BuildinRS 4009 and 4020 for Unrestricted Use. dated January 20. 
1999. 
2 ICF Kaiser Engineers. Current Conditions Report and Draft RCRA Facility Investigation Work Plan: Volume 1. 
October 1993. pp. 4-84. 4-87. 
3 Montgomery Watson Harza, DOE Leach Field1· (Area IV AOC) RCRA Facilitv lnvestiRation Report, Santa Susana 
Field Laboratory. Ventura Countv, California, Draft. October 2003. pp. 2-2, 3-4. 
4 Montgomery Watson Harza, Group 8 Western Portion of Area 1V RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume 1-Tcst, Tables, and Figures, September 2007, p. 3-3. 
5 U.S. EPA. Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclidcs of Concern: Enriched uranium and thorium were stored in the OMR and SGR 
fuel vaults and were used in the two critical assembly rooms during their operation. Also up to 
XOO pounds of depleted uranium were stored in the OMR counting room under the Accident 
Debris program. In addition, a Van de Graafl accelerator was housed in the SGR graphite 
storage area during the early 1960s. In the 1980s, the OMR high bay was later used for HERF, 
which included the handling of depleted uranium. Decay products from U-235, U-238, and Th-
232 decay chains include Th-234, Th-228, actinium-228 (Ac-228), radium-226 (Ra-226), leacl-
214 (Pb-214), bismuth-214 (Bi-214), Pb-212, Bi212, and thallium-208 (Tl-208). In addition, H-
3, Sr-90 and Cs-137, Na-24, Co-57, Co-60, curopium-152 (Eu-152), and amcricium-243 (Am-
243) would have been fom1cd. 1 All radionuclides of concern listed, with the exception of Na-24 
and Co-57 (due to relatively short half-lives), arc included in the August 20 I 0 Final Field 
Sampling Plan for soil sampling in Area IV. Table 3.3 presents a summary of contaminants of 
concern. 

Drainage Pathways: Surf~1ce water from Building 4009 is predominantly controlled by 
concrete- and asphalt-lined ditches that discharge to a natural drainage channel located to the 
west of the leach field. Runoff from Building 4009 is diverted into an asphalt-lined channel 
along its southern perimeter. Sec Figure 2.2.1 c. This diversion ditch discharges into a storm 
water culvert located southeast of Building 4009 or to a concrete-lined channel to the west along 
the leach field. The stOJm water culvert discharges into the storm water drain along G Street, 
which passes in fi-ont of Building 4100. From G Street, surface water flows via storm drains into 
the R-2 Pond in Area II, and eventually discharges at Outfall 002 and subsequently to the Los 
Angeles River. The concrete-lined channel ncar the leach field drains northward to a natural 
channel, which ends at a rock outcrop, located approximately 150 feet north of the leach field. 
Surface water appears to infiltrate at this location and may resurface north of the outcrop where 
another channel carries it north through the NBZ and Brandeis-Bardin Institute land, through 
Meier Canyon and into Anoyo Simi in Simi Valley.2 

Radiological Contamination Potential: The preliminary MARSSIM classification for the 
Building 4009 area is Class 1, due to its fonner use as housing two critical-assembly test 
facilities. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Infonnation is lacking regarding the excavation activities for the leach field, hold-up tanks, and 
septic tanks at Building 4009, particularly in late 1989 and early 1990. The characterization 
studies for the Building 4009 area were focused on delineating the extent of contamination to 
previous standards. Characterization was not conducted to delineate the extent of contamination 
consistent with the DTSC/DOE December 2010 AOC. Therefore, additional characterization is 
recommended for the Building 4009 area. This includes the following Building 4009 areas and 
appurtenances: 

1 Chapman, J. A., Radiological Survey oj'Building T009, Energy Technology Engineering Center Report No. GEN
ZR-0014, August 26, 1988, pp. 10, 66. 97. 
c Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facilitv lm·estigation Report, Santa 
Susana Field Laboratory, Ventura County. California, Volume I- Text, Tables, and Figures, September 2007, pp. 
2-6- 2-8. 
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• The t1at and low-lying areas sunounding Building 4009. particularly on the north, south 
and west sides where open storage was identified in aerial photographs. Radionuclides 
originating from Building 4009 may have migrated to these areas via surf~Ke water f1ow 
or airborne releases. 

• The waste hold-up tank, pit, and septic tank located northwest of the OMR, as shown in 
Figure 2.2.1 d. It is unclear vvhether this area was thoroughly investigated and 
decontaminated in 2002. 

• The waste hold-up tank, pit, and septic tank located northeast of the SGR, as shown in 
F1gure 2.2.1 d. It is unclear whether this area was thoroughly investigated and 
decontaminated in late 1989 and early 1990. 

• The fuel oil tank located c•n the southeast side of the OMR. as shown in Figure 2.2.1 d. It 
is unclear whe;h~r thi~ area \Vas thoroughly investigated and decontaminated in 1998. 

• Within and downgmdient of the fonner 6-line 300-linear-foot leach field area and 
approximately 50-foot drain line located northwest of Building 4009. It is unclear 
whether this area was thoroughly investigated and decontaminated. 

• The liquid co!b.:tion area identified in the 1980 aerial photograph. i\ drainage pathway 
directs liquid n.Jrth through a vegetated area. This pathway then appears to be blocked by 
rock outcrops, resulting in a liquid collection area. 

• The stonn drain located west of the site that extends onto the NBZ and Brandeis-Bardin 
Institute land. It is unclear whether this storm drain was thoroughly investigated and 
decontaminated. 

• All surface water drainage pathways including the stom1 \Vater culvert located southeast 
of Building 4009, which can·ies water past Building 4100. It is unclear whether these 
drainage pathways were thoroughly investigated and decontaminated. 

• The main sanitary sewer lines located north of Building 4009. If radionuclides were 
released into the sanitary sewer system, residual contamination may exist in the materials 
suiTounding the sewer lines. 

2.2.2 Site 4885 Area 

Site Description: The Site 4885 area comprises Site 4885 and the land surrounding it located 
about 800 feet north of the Sodium Disposal Facility at the end of a dirt road on the north side of 
the west end of H Street. Site 4885 was constructed in approximately 1962 as a pistol range. 1 

• 
2 

Figure 2.2.2a provides a cunent photograph. Plate 1 presents a summary of all identified 
features for this site. 

1 Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps. March 1962-November 
1992. 
c Montgomery Watson Harza, Group 8- Western Portion of Area IV RCRA Fac:ilitv Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume I- Text, Tables. and Figures, September 2007, p. 3-
8. 
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Building Features: Site 4X85 comprised an asphalt pad, a target area with multiple shooting 
stations on a concrete pad, and a downfield berm located against a rock outcrop approximately 
90 feet to the northwest." Figure 2.2.2b presents a plot plan in an as-built drawing for Site 4885. 
Figure 2.2.2c presents an historical photograph of the site. 

For·mer Use(s): Site 48X5 was used as a pistol range by Rockctdyne security personnel for 
pistol target practice and training from about 1962 through the 1970s.2 

Information from Interviewees: None to date. 

Radiological Incident Reports: None found. 

Current Use: Site 4885 appears to have been used for temporary storage after the 1970s. Figure 
2.2.2a shows that the area south of Site 4885 is currently used for storage covered by a tarpaulin. 
The nature of the stored material is unclear. Boeing has not yet responded to a request for 
information. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): In 
1994, Site 4885 was surveyed by Rockwell for ambient gamma exposure as part of the post
remediation radiological survey of the former Sodium Disposal Facility, Site 4886 area. 
Rockwell estimated background gamma radiation to be 15.6 11Rih. The Rockwell survey found 
ambient gamma measurements to read between 15.5 to 17.2 11R/h at Site 4885. This result was 
concluded to be below Rockwell's acceptable limit of 5 11Rih above background. 1

• =' 

Radiological Use Authorizations: None found. 

Former Radiological Burial or Disposal Locations: None found. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when light-toned material appears to have been deposited at this fill area that is identified as Site 
4885, which is located between rock outcrops at the tem1inus of an access road. In the 1959 
photograph, deposition activity appears to have ceased. Parts of the surface are graded and 
support possible vegetation. In the approximately 1960 photograph, a rectangular-shaped graded 
area is seen at the site. Approximately six light-toned objects can also be seen. In the 1965 and 
1967 photographs, a possible shelter is identified. In the 1972 photograph, the fill area is 
partially vegetated. In the 1978 photograph, stains are present and a possible pit is identified 
immediately northwest of the fill area. In the 1980 photograph, a possible horizontal tank is 
identified. This possible tank is not seen in any other photographs. In the 1980, 1983, and 1988 
photographs, disturbed ground is seen at the site. A vegetated area is seen in the location of Site 
4885 in the 1995, 2005 and 2009 photographs. 3 

1 U.S. Department of Energy, Draft Docket for the Release of Building 4886 as Part of the Enerf..,_'>' Technology 
Engineering Center Closure, Report No. RD99-179R1, DOE/CD-ETEC-4886 (Revised), September 1999 (Revised 
March 2000), pp. 9-11 (886-ZR-0007). 
2 Dahl, F. C., Post Remediation Ambient Gamma Radiological Survey of the Fom1er Sodium Disposal Facility 
(T886), ETEC Report No. 886-ZR-0007, December 13, 1994, pp. 9-11. 
1 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
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Radionuclides of Concern: The research team did not find evidence that radioactive materials 
were used or stored within the Site 4885 area. However, radiological contamination originating 
from Site 4886, located approximately 800 feet upgradient, may have migrated to this area via 
surf~1ce water flow or airborne releases. . Potential contaminants of concem include U-238, U-
234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, Th-232, Na-22, Na-24, Cr-51, Mn-54, Fe-
59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, 1-131, Cs-134, Cs-137, Ce-141, Cc-144, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147, and Sm-151. 1

•
2 All radionuclides of concern 

listed with the exception of Na-24, Cr-51, Mn-54. Fe-59, Kr-85, Sr-89, 1-131, Cc-141, Ba (La)-
140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-147 and Sm-151 arc included in the August 
2010 Final Field Sampling Plan for soil sampling in Area IV. The radionuclides omitted hom 
the sampling plan have very short half-lives except for Sm-151 for which no commercial 
analytical method is available. Table 3.3 presents a summary of contaminants of concem. 

Drainage Pathways: Figure 2.2.2b shows that the topography of the site is undulating.Site 4885 
is generally downstream for surface flow from Site 4886.Bascd on site topography, radiological 
contamination fi-om Site 4886 may have been transported via surface water flows C'nto Site 4885 
and then continued through the NBZ. Surface water flow cc,ntinues onto Brandeis-8:1rdin 
Institute land through Meier Canyon and into Arroyo Simi in Simi Valley.' 

Radiological Contamination Potential: The preliminary Mi\RSSIM Classification for the Site 
4885 area is Class I due to its downgradient location from Site 4886. 

Recommended Locations for Soil/Sediment Sampling: 

_Plate 1 and Figure 2.2 provide a convenient reference for the following recommendations. 

Only one previous radiological survey has been conducted on the Site 4885 area. Previous 
characterization efforts likely did not achieve the requirements of the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Site 4885 area. This 
includes the following Site 4885 areas: 

• Owing to radionuclides originating from Site 4886 that may have migrated to these areas 
via surface water flow, soil sampling in Hat and low-lying areas surrounding Site 4885 is 
warranted. Radionuclides originating from Site 4886 may have migrated to these areas 
via surface water flow or airborne releases. 

• The entire fill area that was graded to create the pistol range. 

• The location of the stains and possible pit immediately northwest of the fill area 
identified in the 1978 photograph. 

1 Hart, R. S., Distribution of' Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March L 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
3 Montgomery Watson Harza, Group 8 Western Portion of' Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory. Ventura County. Calif'ornia, Volume I- Text, Tables, and Figures, September 2007, pp. 
2-7-2-8. 
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• The location of the possible horizontal tank identified in the 1980 aerial photograph. 

2.2.3 Site 4886 Area 

Site Descl"iption: The Site 4886 area comprised approximately 2 acres located on the north side 
of the westernmost end of 1-1 Street. It operated as the Sodium Disposal Facility, commonly 
known as the Sodium Bum Pit from 1956 until 1978. 1

• 
2 Figure 2.2.3a provides a current 

photograph. Plate 1 presents a summary of all identified features for this site. 

Building Features: Site 4886 covered the high ground of an alluvial flat that was roughly 
triangular in shape, and approximately 2 acres in area. The site was bordered by siltstone rock 
formations on two sides, which met at the north end of the site to form a blunted apex to the 
triangle. In the late 1950s. a 16,700-squarc-foot area on the western side of the site was 
developed into an unlined pond .. In the 1960s, a rectangular concrete-lined pool was constructed 
at the southeast comer of the site. This pool was surrounded by a concrete slab. A shed was 
located south of the concrete lined pool and a steel protective shield containing portholes was 
located at the east end of the pool. The steel shield also had a hand hole to accommodate a hose 
nozzle. In the late 1960s, two man-made shallow water-filled unlined ponds, known as the upper 
and lower ponds were constructed. The lower pond was located in the middle of the site; the 
upper pond was located south of the lower pond and north of the concrete-lined pool. Sec Figure 
2.2.3b. The lower pond covered approximately 8,250 square fCet and the upper pond covered 
approximately 6,500 square feet. The concrete pool was connected to Site 4814 by underground 
piping_2.3.4 Figure 2.2.3c presents a plot plan showing the triangular shape of the Sodium 
Disposal Facility, with the concrete-lined pool (pit) in the southeast comer. Figure 2.2.3d shows 
a photograph, looking northeast, with a drainage ditch located along the south and western sides 
of the site. Figure 2.2.3e shows a photograph, looking west, prior to remediation of the site. 
Figure 2.2.3 f shows a photograph, looking west, during remediation of the lower pond in around 
1992. 

Former Use(s): Site 4886, the Sodium Disposal Facility, was commonly known as the Sodium 
Bum Pit. In May 1956, Atomics International decided to locate a waste disposal area on the 
wcstem region of the SSFL because this area was underlain by shale of the Santa Susana
Martinez fonnation. Atomics Intemational I believed that the percolation rates in the shale were 
low and that the rock appeared to be unfractured.5 

In 1987, Rockwell reported that the Burn Pit was used extensively during the 1960 to 1970 
period for the disposal of combustible materials such as kerosene, Na, and NaK from scrap test 
components such as pumps, valves, etc., from the SRE, SNAP, and other nuclear program 
operations. The area comprised a concrete pad adjacent to a concrete pool containing water and 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March 1962-November 
1992. 
'Klein, A., Final Report for Decontamination and Decommissioning of'Former Sodium Disposal Facility (FSDF) 
84886, Boeing Report No. EID-04628, November 17, 1999, pp. 9-10. 
1 Dahl, F. C., Post Remediation Ambient Gamma Radiological Sun'ey of the fomiCr Sodium Disposal Facility 
(T886), Energy Technology Engineering Center (ETEC) Report No. 886-ZR-0007, December 13, 1994, pp. 12-20. 
4 Klein, A., Basis for Radiological Determination of No DOE-Added Radioactivity at the Former Sodium Disposal 
Facility, Energy Technology Engineering Center (ETEC) Repmi No. 886-XT -0002, December 3, 1992, p. 3. 
5 Jarrett. A. A. and Roth, J. N., Quarterzv Progress Report. January. February. March 1956, Atomics International, 
May 8, 1956, pp. 1-2. 
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upper and lower pond areas, both of which down-sloped from the pool. A steam lance was used 
to clean the equipment. Components to be cleaned were placed on the slab, opened to expose the 
Na or NaK, and then washed ofT with water. The water reacted with the sodium to generate 
hydrogen, which often burned in air. The washed items were placed into the concrete pool, 
where the reaction with water continued, and were removed from the pool and placed into the 
upper or lower pond, where they stayed until all residual sodium had reacted. Some items were 
retrieved and disposed of off-site as solid waste. An area adjacent to and west of the upper pond 
area was used for the storage and burial of materials. Surface water fbw to the north was via a 
dirt road located east of the area and a gully on the west side. /\ccordmg to Rockwell, the pond 
areas were incompletely bern1ed and there \Vas a potential threat of water runoff tc> adjacent 
areas. 1

•
2 

In 1988, Rockwell reported that "Santo-wax," used as a coolant for orgcu~ic moderated reactors, 
was also burned in the area. The Bum Pit was mainly used f(Jr the disposal of Na and NaK by 
exothermic reaction with water. After draining a system, small quantities of Na and NaK were 
often trapped in pipe elbows, valves, vessels, or insulation material. To remove the remaining 
reactive sodium, the component was dropped into the concrete-lined pool or placed in the upper 
or lower pond and hosed down with a light spray of \Vater and then a heavier spray as the 
reaction subsided. After the hose-down was complete and the reaction stopped, the items were 
inspected for residual material. Clean items were scrapped, and those with residual sodium were 

1 returned to the pond. 

Rockwell reported that occasionally, firearms were used on vessels to open containers to the 
atmosphere. Those items, after cleaning, were removed to a dumpster for a scrap dealer. Some 
large components and vessels were buried in place. Some barrels and scrap vvere buried on the 
far western side of the site. According to Rockwell, material was also dispersed onto 
surrounding land by explosions that extended to Building 4009. The facility was also made 
available for the open burning of any combustible materiaL In the late 1970s, Rockwell 
launched an effort to clean up the Bum Pit. The gate to the facility was locked and only 
documented items and materials were admitted, although material of unknown origin was 
occasionally deposited at the gate. Radiological surveys had shov. n that the upper and lower 
ponds were contaminated with Cs-13 7 and zirconium hydride slugs contaminated with 93 
percent enriched uranium. Radioactive contamination was suspected in the area because of the 
potential for radionuclidc transport and migration from the ponds in the direction of surface
water runoff and because of the dispersion and scattering of radioacti\ e material during cleaning 

. -+ ~ operatiOns. · -

Rockwell reported in 1996 that the Sodium Disposal Facility was used primarily for cleaning 
sodium heat transfer system components (pipes, valves, tanks) and for the disposal of scrap 
sodium by reaction with water. During its usc, small quantities of other materials were disposed 

1 Olson, P, Shepard, R., and Adler. K., CERCLA Program Phase If Site Characteri:::ation, ETEC Report No. GEN
ZR-0002, May 29, 1987, p. 5. 
c The Boeing Company, A Radiological History of the Sodium Disposal Facility, April 25, 2000, p. 1. 
1 Chapman, J. A., Radiological Survey of the Sodium Di.1posal Facility--Building T886, ETEC Report No. GEN-ZR-
0004, June 3, 1988, pp. 7-8, 19-20. 
4 Chapman, J. A., Radiological Survey of the Sodium Di:;posal Facility-Building T886, ETEC Report No. GEN-ZR-
0004, June 3, 1988, pp. 7-8, 19-20. 
5 Rockwell Internal Letter from F. H. Badger toR. J. Tuttle. Re: Radiological fnj(Jrmation on Old Sodium Disposal 
Area, April 23, 1987. 
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oC including radioactively contaminated components and materials. The concrete pool and 
related structures, and soil in the lower basin were removed during a remediation project that was 
conducted between 1991 and 1994. 1 

Following remediation in the early 1990s, Site 4886 was released from California Material 
License No. 0015-70 in May 1998. In January 2002, Use Authorization No. !59 for remediation 
was terminated by the CDPHE and the U.S. DOE.2

· 
3 

Information from Interviewees: In 20 I 0, a number of former workers were interviewed 
about their experiences at Site 4886. Exce111ts from their comments are presented below. 

• .. I was very familiar with the Sodium Burn Pit. When 55-gallon sodium drums were 
emptied, there was always residual sodium in the drums. To clean or remove the residue, 
we would punch holes in both ends of the drums and roll them into the water in the 
Sodium Burn Pit. If there were any empty drums, it \vas my job as a fireman to clean 
them weekly to eliminate any hazard to employees or personnel. Sodium doesn't so 
much catch fire, but you get a hydrogen explosion when the sodium and water make 
contact. We watched closely so that the drums did not land on any of us."'4 This former 
employee vvorked at the SSFL between 1959 and 1966 or 196 7. 

• .. The sodium burn pit was an outdoor facility located on Jackass Flat. It consisted of a 
small relatively deep pool of water constructed of concrete surrounded by a concrete 
deck. The deck was at grade. At one end of the deck, was a single strong bulkhead with 
a few portholes in it. The portholes were glazed with high-strength glass. The bulkhead 
also had a hand hole to accommodate a hose nozzle. Debris, including scrap sodium 
system piping, bearing residual Na-23, was washed with water from a fire hose. The 
reaction was violent, and the bulkhead provided protection for the operators. The 
reaction product was sodium hydroxide. When cleaned of residual sodium, the sodium 
hydroxide and debris were washed or pushed into the pool for later disposal."5 This 
former employee worked at the SSFL between 1958 and 1968. 

• '·As a forklift operator, I would go to any building and pick up stuff and deliver it to 
wherever they wanted. I would pick up a lot of things and take them to the old disposal 
pit, the sodium disposal pit. The .. piC as we called it was where they would take pipe 
that had been excised out of the sodium test facility and had some residual sodium on it. 
At 300 degrees, sodium is a liquid, but as it cools, it becomes solid. But get sodium wet 
and you get big burning explosions. I wanted to make a bomb for Vietnam out of the 
stuff. We would take sections of pipe out to the pit, chain it down, and we had a steam 
boiler out there with a steam lance and we would sit behind a shield and steam the 
sodium out. It was the best way to get rid of the sodium. Or if we had smaller stuff~ we 

1 Tuttle, R. J., Post-Remediation Soil Sampling and Analvsisfor the Former Sodium Disposal Facilitv. ETEC Report 
No. 886-ZR-0009 Rev. A, January 13, 1997, pp. 3-5. 
2 California Department of Health Services Letter from G. Wong toP. D. Rutherford, confirming the release of the 
former Sodium Disposal Facility, dated May 15, 1998. 
1 Boeing Internal Letter from J. G. Barnes to Use Authorization File, stating the Use Authorization No. 159 had been 
terminated, dated January 14, 2002. 
4 Interview No. 154 of former employee conducted by the U.S. DOE and EPA, September 2010. 
5 Interview No. 300 of former employee conducted by the U.S. DOE and EPA, September 2010. 
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would throw it in the pit with water. So we took a lot of things up to the burn pit. One 
thing you are probably interested in is mercury. As far as I know, there was never 
anything radiological taken up to the bum pit. Radiological material was only taken to 
specific buildings with specific needs to have it." 1 This former employee worked at the 
SSFL between 1963 and 1999. 

• ''I did not work with any hazardous chemicals except for sodium. I do remember a pond 
we had that we used to clean sodium off. It was a lot of fun, like fireworks. They would 
throw items in there. They would leave the items for a while. Every once in a while they 
would haul the items out. It was heavy work.·<' 

• "The Sodium Bum Pit was not the best place, in fact, it was a bad place. It was not 
supervised as it should have been. . .. There was one strange incident I remember about 
the Sodium Burn Pit. One day there were a bunch of generals in the area and a guy had a 
bunch of glass balls full of sodium. He was standing on a rock and throwing the balls 
into the Bum Pit and letting them explode. He was suggesting to the generals they could 
be hand grenades for usc at the rice paddic<: in Vietnam."3 This former employee worked 
at the SSFL between 1057 and 1989. 

• "When we were done with our work, we would throw old sodium capsules into the Bum 
Pit and let the sodium dissolve away. Anything that wasn't good was put in the Bum Pit. 
A guy worked up there and he \vould take care of stuff at the Burn Pit and make sure 
everything went as planned. He would help us out if we needed it.''4 This former 
employee worked at the SSFL between 1953 and 1956. 

• "I was licensed to dri·ve a skip loader. One time, I was operating the skip loader in the 
Sodium Burn Pit digging up asbestos from old tanks. I had to be suited up in protective 
clothing for this work. I ran into something that was solid and shiny - it was not a rock. 
I got a pug and got a reading on it; it was radioactive. It pegged the dosimeter. I reported 
into my supervisor and he told me to cover it back up and go away. We boxed up the 
asbestos I had already removed and I did what my supervisor told me and covered 
whatever it was back up and left."5 This forn1er employee worked at the SSFL between 
1976 and 1982 or 1983. 

• "I remember the Sodium Burn Pit as a place where sodium on parts was hosed out. In the 
early days, we cleaned lithium hydride in the same way, which ended up leaking down to 
a nearby farm, and their owner detected lithium in the milk, necessitating a change to 
where lithium hydride was shipped out.''6 This forn1er employee worked at the SSFL 
between 1961 and 1 979. 

• "I hauled and treated items at the Sodium Burn Pit. I recall mercury being taken there, 
but I don't know what they did with it. I recall sodium components taken there for 

1 Interview No.3 of former employee conducted by the EPA only, September 2010. 
2 Interview No. 188 of former employee conducted by the U.S.DOE, September 2010. 
3 Interview No. 254 of former employee conducted by the U.S. DOE and EPA, September 2010. 
4 Interview No. 57 of former employee conducted by the U.S. DOE and EPA, September 2010. 
5 Interview No. 78 offormer employee conducted by the U.S. DOE and EPA, September 2010. 
6 Interview No. 288 of former employee conducted by the U.S. DOE. September 2010. 
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cleaning, and NaK in cans that were disposed of by shooting them with rifles and letting 
them leak into the water. The Los Angeles County Fire Department also brought items, 
such as a cyanide cylinder, which was chained down and had the top shot off." 1 This 
f(mner employee worked at the SSFL between 1964 and 1999. 

• "I also worked at the sodium disposal L1cility. I was 23 years old and they were telling 
me to throw stufl in the water that had sodium on it and let it explode. We were never 
told if there was contamination on it or not. If something came from the SRE D&D, we 
wouldn't know if it was hot. I don't think anyone ever buried stufl on purpose- it may 
have been done by accident."~ 

• "I never went to the sodium pond, hut I am aware of a pond in the western portion of 
Area IV used by AI and Rocketdyne to dump excess sodium or NaK used in the S8ER. It 
would snap, crackle, and pop like fireworks when exposed to water. When SNAP piping 
was steam cleaned, you could also hear the snap, crackle, and pop in the piping due to the 
sodium water reaction. "3 This fom1er employee worked at the SSFL between I 961 and 
1973. 

• "I do not know anything about the sodium burn pit. I have heard that they shot barrels 
there. That was the way things were done. Sometimes it was important to let the 
pressure out of a barrel to expose the contents to air. It would have been dangerous f()r a 
worker to open a barrel. The safest and easiest way to puncture a ban·el was to shoot it. 
That was done all over the country in those days. ''4 

Radiological Incident Reports: A chronology of recorded incidents at this site is as follows. 

Site 4886 Incident Report Summary 

Incident Date of 
Location of Incident ~Isotopes Description of Incident 

File Name Incident . 

A0464 06/11/1964 Sodium Disposal Area l-131 Employee spilled caustic R/ A 
solution on ground while cleaning 
tank. 

A0630 05/03/196R Burn Pit Three contaminated drums 
discovered being burned at the 
Sodium Burn Pit. 

A0075 10/06/1978 Burn Pit and Shed MFP Scrap removed from Sodium Burn 
Pit found contaminated as was the 
pit. 

• On June 11, 1964, an employee spilled approximately 2 gallons of caustic radioactive 
solution labeled ·'0.15 mrad/h," on the ground while cleaning a stainless-steel tank. The 
incident report did not mention any efforts made to clean up the spill. By the time Health 
& Safety personnel arrived, the employee was inside a tank wearing red-line coveralls, 
gloves, and rubber boots. He then left the tank, rinsed off his gloves and boots, and 

1 Interview No. 290 of former employee conducted by the U.S. DOE, September 2010. 
'Interview No. 277 of former employee conducted by the U.S. DOE, September 2010. 
1 Interview No. I 07 of former employee conducted by the U.S. DOE and EPA, September 2010. 
• Interview No. 287 of former employee conducted by the U.S.DOE, September 2010. 
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walked around the area. The ground-surface reading measured approximately 0.1 mrad/h 
with a G.M. and window probe. !\ reading of I 00 dpm/gram (units may be incorrectly 
presented in the source document) was recorded in the center of the spill. It was 
recommended that bioassays be conducted on both employees assigned to the area. 
There was no follow-up to the incident report concerning the bioassay (Incident Report 
No. i\0464). 1 

• 0!1 May 3, 1968, three radiologically contaminated drums \\:ere discovered being burned 
in the bum pit. The site was then sampled for radiological contamination (Incident 
Report No. A0630 yet to be received). 

• In 1978, a survey of old sodium barrels located at the Sodium Bum Pit was conducted 
pLnding outside vendor bidding for salvage rights. Three radiologically contaminated 
sodium barrels and a pallet with pieces of pipe, valves and trash were found. The barrels 
h<:d a maximum activity of I mrad/h. A subsequent survey found the upper half of the 
\\ails of the concrete-lined pool to be contaminated to I ,000 counts per minute (0.4 
mrad/h). The contaminated waste had spread south of the concrete-lined pool because a 
survey in the region of Building 4730 identified two radioactive items. The metal waste 
sUrage area at Site 4886 contained five pallets of finned tubing contaminated to 5 
mrad/h. All radioactive items were removed and moved to the Radioactive Materials 
Handling Facility for disposal (Incident Report No. A0075). 2 

Current Use: Site 4886 is a vegetated area no longer in usc. 

Previous Radiological Investigation(s) and Decontamination/Cleanup of Release(s): Many 
site investigations and cleanup operations have been undertaken over the years. The most 
significant investigation and cleanup operations are summarized bciow. Details of operations 
follow the summary table. 

Site 4886 Previous Investigation/ Action Summary 

Year of 
Description Outcome Investigation/ Action 

1978 to mid 1980s Rockwell conducted an initial cleanup of the Lower and upper ponds were found to 
western pond and concrete-lined pool, and be radiologically contaminated. Cs-
radiologically surveyed the lower and upper 137 was identified as the principal 
ponds. gamma-emitting isotope. 

1989 U.S. DOE conducts first phase of Removal of contaminated equipment 
environmental survey. incomplete, diversion ditches 

breached, inadequate site controls. 
1991 to 1994 Rockwell undertook cleanup and restoration Concrete pool and approximately 

of the lower pond in response to California 20.500 cubic yards of soil were 
Regional Water Quality Control Board removed. Liner placed over bottom of 
Cleanup and Abatement Order No. 91-081. lower pond. 

1997 to 1998 CDPHE collected soil samples and cores CDPHE releases upper pond and 
from upper pond and western area. western area for unrestricted use. 

1 Atomics International Incident Report from D. E. Owens toR. M. Hill re: Sodium Disposal Area spill on June II, 
1964, dated June 18, 1964. 
2 Rockwell International Internal Letter from F. H. Badger to W. R. McCumin re: Preliminary Radioactive Survey 
Sodium Bum Pit, dated October 6, 1978. 
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Site 4886 Previous Investigation/Action Summary (continued) 

- . ·~ 1. .. 

Year of 
Description Outcome 

Investigation/ Action 
2002 To rcmediate hazardous chemical Rainwater intiltration monitoring 

contamination. soils in upper and lower system installed. groundwater 
ponds. \\estern area and area south of II monitoring ongoing. 
Street excavated to fractured bedrock (I:;_ 
foot depth). . .. 

A chronology of radiological investigations at this site is as follows: 

• In 1978, Rockwell initiated cleanup of the Sodium Disposal Facility. Up until the mid 
1980s, pieces of debris such as pipes, elbows, machined metal pmis, and tubes were dug 
up, .. pushed over," and reburied in the upper and lower ponds using bulldozers. All 
visible scrapped tanks were moved to Building 4133, for further disposition. The western 
pond area was excavated, and hazardous materials and trash were removed. The 
concrete-lined pool was drained of water by a hazardous waste disposal company. Its 
walls were found to be radioactively contaminated and were scabbled. The lower and 
upper ponds were surveyed; both were found to be radiologically contaminated, \Vith the 
lower pond showing the highest readings. Cesium-137 was identified as the principal 

. . . I o 
gamma-en11ttmg 1sotope. · -

• ln March 1987, Rockwell conducted a site characterization study wherein 23 trenches 
were excavated between 1 and 7 feet in depth inside and north of the upper and lower 
ponds, A trench was also excavated along the southern and western boundaries to 
channel precipitation around the ponds, deflect run-on rainfall, and minimize possible 
material dispersion. See Figure 2.2.3b, which shows the trenches on the southern and 
westem sides of the site. Laboratory analysis of soil samples found Cs-13 7 activity 
levels as high as 200 pCi/g. While the trenches were open, items of debris were 
uncovered together with differing colored soils and pungent odors. The exposure rate in 
this area was 80 pR/h. Rockwell estimated background gamma radiation to be 15 11R/h. 
In one trench in the lower pond, gamma radiation levels were found to be 2 to 4 times 
background while beta radiation levels were up to 14 times background at a !-foot depth. 
Items of radioactive debris found included zirconium hydride reactor fuel end caps 
contaminated with U-238 and a thoriated oxygen sensor used in the sodium loops. These 
items were not removed at the time of the investigation. 1 

• In February 1989, the U.S. DOE conducted the first phase of an environmental survey of 
Area IV. DOE concluded that the removal of contaminated equipment ti·om Site 4886 
was incomplete. Also, the diversion ditches, which had been installed to channel stonn 
water away from the contaminated areas, had been breached during cleanup operations. 
As a result, storn1 water was free to run onto the site and potentially remove contaminated 
soils and sediments. This was designated a Category II finding having the potential for 

1 Klein, A., Final Reportfor Decontamination and Decommissioning o{Former Sodium Disposal Facility (FSDF) 
84886, Boeing Report No. EID-04628, November 17, 1999, p. 12. 
c Chapman, J. A., Radiological Survey of the Sodium Disposal Facilitv Building T886, ETEC Report No. GEN-ZR-
0004, June 3, 1988, pp. 7-8, 19-20. 
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release of contaminated runoff due to inadequate controls. Contaminant concentrations 
in water runoff exceeded drinking water standards for arsenic, chromium and thorium. 
Cs-13 7 was identified as the main radioactive contaminant in soil. 1 

• In May 1989, Rockwell removed approximately 2,000 pounds of debris from the ground 
surface of the sodium disposal facility, pumped water from the "sodium burn pit tank." 
and continued cleanup operations. 2 

• On July 13. 19X9, Gregg Dempsey fi·om the EPA, Office of Radiation Programs, 
wll•.:cted duplicate moist soil sample~ from the upper pond. These were analyzed for 
gamma emitting isotc•pes ;:md H-3. Results indicated nonnal or background levels of 
mdioactivity in the area, for e;.,_amplc, H-3 indicated ii maximum of 0.59 pCi/g, and K-40 
inclicated a maximum of 2X.81 pCi!g. Cs-13 7 was found at levels consistent with those 
fl\'!11 atmospheric L11!out fr0m nuclear weapons testing (Cs-! 37 maximum 0.94 pCi/g). 
!\ dry soil sample collected from the lower pond was analyzed t<.1r gamma emitting 
is•Jtopes. The lower pond gamma levels were found til be roughly twice those of the 
u;1pcr pond. Mr. Dcn:ps~:'y recommended that additional \Vater samples be collected and 
analyzed for H-3 anJ Sr-90.' 4 

• In April 1991, the California Regional Water Quality Control Board issued Cleanup and 
Abatement Order No. 91-081 to Rockwell to remove and dispose of all contaminated soil 
and debris in, under, and around the lower pond. Backfilling and sloping of the site for 
natura! drainage \Vas also required as well as the establishment of native vegetation over 
the site. This \hlrk was to be completed by December 31, 1992. 5· 

6 

• In 1991, Rockwell conducted a baseline beta/gamma radiological survey of Site 4886, at 
or near the soil surf~1ce. In the lower pond, the survey found elevated gamma activity at 
five location::: one location measured about twice nonnal background (27.5 ~tR/h) for 
gamma contamination, and substantially elevated above background ( 6.215 dpm/1 00 
cm2

) for surfa...:e beta contamination.7 

• In 1992, Rockwell undertook a cleanup and restoration of the lower pond in response to 
Cleanup and Abatement Order No. 91-081. Rockwell excavated to bedrock and removed 
9, 953 cubic yards of non-hazardous waste shipped to Kettleman Hills and Adelanto, 
1,202 cubic yards of hazardous waste shipped to Kettleman Hills, 295 cubic yards of low 

1 Schiffman. J., United States Department ofEnerf_,~', Em·ironmental SuiT<::J" Report, June 16, 1989, pp. 8-10, 16. 20-
21. 
c Rockwell Internal Letter from W. R. McCurnin to J.P. Page, Re: Highlights, Week Ending Mav 26, 1989, May 30, 
1989, p. 2. 
3 Dempsey, G., Report on Em·ironmental Samples Collected at the Rocketdyne Santa Susana Field Laboratory Ju/)' 
1989,, November 8, 1989, pp. 3-4. 
4 Dempsey, G., Site visit to Santa Susana Field Laboratory Operated by Rockwell Rocketdyne, Memorandum, July 
28, 1989, pp. 5-6. 
5 Ghirelli, R. P., California Regional Water Quality Control Board, Los Angeles Region, Cleanup and Abatement 
Order No. 91-061, dated April29, 1991. 
6 Letter from R. P. Ghirelli. California Regional Water Quality Control Board. Los Angeles Region, to S. R. 
Lafflam, Rockwell InternationaL re: Closure of Surface Impoundment in Area IV, December 29, 1992. 
7 Collins, J., Baseline Radiological Survev of the Sodium Disposal Faci/itv (T886), Rockwell International Report 
No. N704SRR990034, August 31,1992, pp. I, 6-12,18. 

47 
Redacted 



Santa Susana Field Laboratory 
I Iistorical Site /\sscssment 
Final Technical Memorandum: Area IV, Subarea HSA-8 October 2012 

level radioactive waste shipped to Envirocare, Utah and 425 cubic yards of mixed waste 
shipped to Envirocare, Utah. Over the period 1991 through 1994 Rockwell removed the 
concrete pool and related strucntres. Figure 2.2.3f shows heavy eatih moving equipment 
in the lower pond, covered piles of soil, and shipping containers. The California DTSC 
specified that DOE protocols and procedures be used for sorting waste types. The 
backfill and grading were to be performed in accordance with the Ventura County 
Grading Ordnance. 1

• 
2 

• In December 1992, the California Regional Water Quality Control Board requested that a 
water-tight liner be placed over the bottom surface area of the lower pond to contain all 
rainfall entering the pond. The Board also requested that rainfall or runoff entering the 
pond be removed within 24 hours. 3 

• Following the lower pond excavation in 1992, Rocketdyne performed a limited 
excavation in the upper pond and western area. Some soil and debris from the upper 
pond was found to be radioactively contaminated and was disposed of as radioactive 
waste. Over 9,000 cubic yards of soil were removed from the upper pond.-.~ 

• In September 1997, the CDPHE collected soil samples from cores taken from the upper 
pond and the western area of Site 4R86, and subsequently released the upper pond and 
western area for unrestricted use. 5 

• In 2000, to address elevated levels of dioxins, PCBs, mercury, and perchlorate, IT 
Corporation excavated soils within the upper and lower ponds, the western area and the 
area south of H Street, to bedrock. The areas were backfilled to depths of approximately 
13 feet below ground surface with clean soil from an Area IV borrow area. A diversion 
ditch was constructed south of H Street to control surface water runoff. An infiltration 
monitoring system was installed and the areas were revegetated. A total of 14,928 tons 
(approximately 12,000 cubic yards) of soil, debris, bedrock, and construction materials 
were disposed of ofT-site at a Class I Landfill in Buttonwillow, California. Rainwater 
infiltration and groundwater monitoring are ongoing.6 

Radiological Use Authorizations: At various times, the following radiological use 
authorizations were assigned to Site 4886. 

• On September 11, 1963, the State of California, Department of Public Health, issued 
Radioactive Material License No. 0015-59 to Atomics International. This license 

1 Letter trom P. B. Ramirez, Rockwell Intemational, to K. Scoles, County of Ventura, Resource Management 
Agency, Re: Sodium Disposal Facilitv Closure, Area IV, Santa Susana Field Laboratorv, dated August 31, 1992. 
c Klein, A., Final Reportfor Decontamination and Decommissioning of Former Sodium Disposal Facilitv (FSDF) 
84886, Boeing Report No. EID-04628, November 17, 1999, p. 120. 
' Letter from R. P. Ghirelli. Califomia Regional Water Quality Control Board, to S. R. Laftlam, Rockwell 
International, Re: Closure of Swface Impoundment in Area IV, Former Sodium Disposal Facilitv B/886 Lower 
Pond. dated December 29, 1992. 
4 The Boeing Company, A Radiological History of the Sodium Di.1posal Facility, April 25, 2000, p. 2. 
5 California Department of Health Services, Confinnatorv Sun•ev: Soil Samples from the Former Sodium Disposal 
Facilitv, September 16, 1997. pp. 1-6. 
6 Montgomery Watson Harza, Group 8-Western Portion of Area IV RCRA Facilitv lnl'estigation Report, Santa 
Susana Field Laboratory, Ventura Countv, California, Volume I, September 2007, pp. 3-7- 3-10. 
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covered contractor operations at the SSFL, including Site 4886. The license number 
changed over the years to No. 0015-70 and then to No. 0015-19. 

• On May 6, 1998, Amendment No. 98 to the California Radioactive Material License No. 
0015-19 was issued releasing the former Sodium Disposal Facility to unrestricted use. 1 

• On February 6, 1989, Site 4886 was added to Usc Authorization No. 125 for multiple 
fission product contamination in soil. 2 

• On .January 14, 2002, Usc Authorization No. !59 f(lr former Sodium Disposal Facility 
remediation was terminated following the release from radiological controls by the 
California Radiologic Health Branch and the U.S. DOE.' 

Forme•· Radiological Burial or Disposal Locations: Site 4886 was a material disposal facility 
that coPUined over the years a westem area po:1d, an upper pond, a lower pond, a concrete-lined 
pit, and " metal waste storage area. 

Aerial Photographs: Aerial photogmphs show uncle:\ eloped land until the 1957 photograph 
when <t small area of disturbed ground is identified on a triangular shaped region that is identified 
as Site 4886. In the 1959 photograph, disturbed ground, mounded material, and a probable pond 
arc identified on the site. In the approximately 1%0 photograph, disturbed ground, mounded 
material and a trench are identified in the western region of the site. In the 1965 photograph, a 
large der:'~lded area, disturbed ground, a liquid-filled pond in the western region of the site, and a 
small basin in the area of the concrete pit are identified. In the 1967 photograph, the liquid-filled 
pond appears to have been relocated to the eastern region of the site and is larger in area. A shed 
appears tn be located near the concrete pit. In the 1972 photograph, a second liquid-filled pond 
is observed n01ih of the previously identified pond; the shed and concrete pit are also observed. 
In the 1978 photograph, the northem pond appears itlrgcr than before; an open storage area is 
identified at the southwest comer of site, and the concrete pit and shed are also observed. In the 
1980 photograph, the northern pond appears to be vegetated, the middle pond appears to be dry, 
there is liquid in the concrete pit, the shed is observed, and the open storage area appears to have 
increased in size. In the 1983 and 1988 photographs, both ponds appear to be vegetated, the 
concrete pit appears to contain liquid, and the shed is observed. In the 1988 photograph, a 
drainage channel can be seen located along the southem and western sides of the site, heading 
north; the pit and shed can be seen. In the 1995 photograph, the concrete pit and shed appear to 
have been removed, and a large excavated area covers about half of the site. The 2005 and 2009 
photographs show a vegetated site with a few tracks crossing it.4 

Radionuclides of Concern: Radioactive and non-radioactive materials from the SRE, SNAP 
and other nuclear programs were brought to Site 4886 for disposal. Potential contaminants of 
concern include U-238, U-234, U-235, U-236, Pu-239, Pu-240, Pu-241, Pu-242, Am-241, Th-
232, H-3, Na-22, Na-24, Cr-51, Mn-54, Fe-55, Fe-59, Co-60, Kr-85, Sr-89, Sr-90, Sb-125, I-131, 

1 California Department of Health Services Letter from G. Wong toP. D. Rutherford, confirming the release of the 
former Sodium Disposal Facility, dated May 15, 1998. 
"Rockwell International Authorization Review by F. E. Begley, February 6, 1989. 
3 Boeing Internal Letter from J. G. Barnes to Use Authorization File, stating the Use Authorization No. 159 had been 
terminated, dated January 14, 2002. 
4 U.S. EPA, Environmental Photographic Interpretation Center Draf1 Report, March 2010. 
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Cs-134, Cs-137, Ce-141, Ce-144, Ba (La)-140, Nb-95, Ru-103, Ru-106, Xe-133, Xe-135, Pm-
14 7, Eu-152, Eu-154, and Sm-151. 1

• 
2 All radionuclides of concern listed with the exception of 

Na-24, Cr-51, Mn-54, Fe-59, Kr-85, Sr-89, 1-131, Ce-141, Ba (La)-140, Nb-95, Ru-103, Ru-106, 
Xe-133, Xe-135. Pm-147 and Sm-151 are included in the August 2010 Final Field Sampling 
Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan have very 
short half-lives except f()r Sm-151 for which no commercial analytical method is available. 
Table 3.3 presents a summary of contaminants of concern. 

Drainage Pathways: The topography of Site 4886 was initially relatively flat. Three man-made 
ponds and a concrete-lined pool were constructed over the years. Rockwell reported that 
material was dispersed onto sunounding land by explosions that extended to Building 4009. In 
1987, drainage channels were constructed along the west and south sites of the site to control 
surface-water run-on and run-off. Prior to the installation of these channels, surface water from 
Site 4886 drained toward the northeast. After the channels were installed, the area northwest of 
the lower pond drained more directly to the north. After the year 2000 when a large portion of 
Site 4886 was excavated to fractured bedrock, the lower and upper pond areas were backfilled 
and graded to slope gently toward the north-north-cast. Based on general site topography, surface 
water from Site 4886 flows through the siltstone narrows at the north end of the site and 
continues flowing northward through the NBZ and Brandeis-Hardin Institute land through Meier 
Canyon and into Arroyo Simi in Simi Valley.' 

Radiological Contamination Potential: The preliminary MARSSIM Classification for the Site 
4886 area is Class I because of its former use as a disposal area for non-radioactive and 
radioactive materials, and because it is not apparent that a full radiologic characterization of the 
area has been conducted. 

Recommended Locations for Soil/Sediment Sampling: 

Plate l and Figure 2.2 provide a convenient reference for the following recommendations. 

Extensive soil sampling is recommended in the Site 4886 area. As discussed above, for many 
years this was a radiological disposal area, there were several radiological incidents at Site 4886, 
and documented evidence of radiological releases. In addition, previous characterization studies 
for the site 4886 area were focused on delineating the extent of contamination to standards that 
were applicable at the time. Characterization efforts likely did not achieve the requirements of 
the DTSC/DOE December 2010 AOC. Therefore, additional characterization is recommended 
for the Site 4886 area. This includes the following Site 4886 areas and appurtenances: 

• The flat land and low lying areas on Site 4886. Radionuclides originating from items of 
radiologically contaminated equipment disposed of at the site may have been deposited 
on soil via explosion, wind, and precipitation events. Rockwell reported that material 

1 Hart, R. S., Distribution ol Fission Product Contamination in the SRE, Atomics International Report No. NAA
SR-6890, March 1, 1962, pp. 8-27. 
2 Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data Record No. 5301, May 
16, 1960, pp. 1-7. 
3 Montgomery Watson Harza, Group 8 -- Western Portion ol Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume I Text, Tables, and Figures, September 2007, pp. 
2-7-2-8. 
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was dispersed onto surrounding land by explosions that extended to Building 4009, so the 
radius 'of impact was about 600 feet. The gamma-scan results may prove helpful for 
selecting soil sampling locations. 

• The locations of the former western, lower, and upper ponds and the concrete-lined pit 
that were notable features of Site 4886. 

• The location of the former barrel open storage area in the southwest corner of the site that 
was identified in the 1978 and 1980 aerial photographs. 

• The land on the far west side of the site between two rock ridges. This may have been a 
dumping area that has not been fully characterized. 

• The drainage channels located on the west and south sides of the site that transport 
surface water nortlm:ard to the NBZ. If radionuclides were released at the site, they may 
hm·e migrated to the drainage channels during precipitation events. 

• The drainage channels that extend into and traverse the NBZ. If radionuclides were 
released at the site, they may have migrated outside the SSFL along these drainage 
channels during precipitation events. 

2.3 GROUP 3 

The Group 3 index map is presented in Figure 2.3. Following Figure 2.3, the site photograph 
and layout drawings for each building area withinHSA-8 Group 3 are presented. HSA-8 Group 
3 includes one site containing a landfill and building excavation pit partially filled with water. 

2.3.1 Site 4056 Area 

Site Description: The Site 4056 area comprises approximately 4 acres of land bordered by 23'd 
Street, Building 4100, F and G Streets. The topography of the site is undulating with several 
large ravines. There are no known buildings or structures, including utilities, in this subarea. 
This site was first used as a construction dumpsite and landfill m the late 1950s. 1 

• 
2 Figures 

2.3 .1 a through 2.3 .1 h provide a current photograph, a plot plan, and the best available historical 
photographs. Plate 1 presents a summary of all identified features for this site. 

Building Features: Site 4056 was designated for ''loose fill" of earth from building construction 
and known as the Building 4056 landfill because of its proximity to an excavated pit where 
Building 4056, a Systems for Nuclear Auxiliary Power (SNAP) building. was to have been built, 
but the building was never constructed. The pit, located cast of the landfill, is a vertically walled 
circular excavation that extends approximately 65 feet into fractured bedrock. The pit has an 
elevation of about 40 feet below the groundwater table elevation, and, as a result contains water. 
This pit is included in Site 4056. Soil from the Sodium Components Test Installation (SCTI) 

1 Santa Susana Area IV. Atomics International/Energy Systems Group Planning Maps, March I 962-November 
1992. 
2 Chapman, J. A .. Radiological Sun'CV of the T0 56 Landfill; Area from 23'd Street to Building TlOO: and an Area 
Across from Building TOll. Energy Technology Engineering Center Report No. GEN-ZR-0011, August 26. 1988, 
pp. 3-4. 9-11. 
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facility was deposited on Site 4056 in the early 1970s. From the mid-1960s to the mid-1970s, 
the landfill became a dumping ground for garbage, trash, scrap, drums and barrels. The contents 
of the barrels included oils, alcohols, sodium. sodium reaction products, grease, phosphoric acid. 
asbestos, rags, and rope. Miscellaneous debris deposited on the site included: wood scraps. 
concrete, sodium cold traps, pipes, vessels, old trucks, large system components, and sheet 
metal.2

• 
1 Figure 2.3 .I b, a 1975 photograph, shows the pit and debris on the site, with a steep 

ravine in the foreground. 

Former Use(s): Atomics International used Site 4056 as a landfill for the disposal of loose fill 
of earth, bedrock, and minor construction debris (asphalt, concrete, scrap metal, etc) from 
building construction until the early 1970s. After this time, Nmih American Rockwell used the 
site as a temporary storage location for hazardous and non-hazardous waste materials. The pit is 
not known to have had a purpose; backfilling did not waiTant the cost. Rockwell claims that no 
radioactively contaminated items arc known to have been deposited on the site. In the late 
1970s, Rockwell decided to remove all items from the landfill and ravine and dispose of them off 
site; however significant debris remains in this landfill to date. During 1980 and 1981, Rockwell 
removed 89 drums containing oils, alcohols. sodium, sodium reaction products, grease, 
phosphoric acid, asbestos, rags. and rope from the site. In 1987, an EPA contractor conducted a 
CERCLA Preliminary Assessment/Site Investigation that included non-radiological soil and 
groundwater sampling.2

· 
3
· .j Figure 2.3 .I c presents a plot plan of the site. Figure 2.3.1 cl, a 1979 

photograph, shows drums and debris on the site. Figure 2.3.1 e shows drums clumped in a ravine. 
Figure 2.3.1 f shows that the debris has been removed and the hillside graded. The date of this 
photograph is unknown. 

In 1999, Boeing decided to drain the pit at Site 4056 to eliminate the recharge potential to 
groundwater in close proximity to Building 4059. The pit was located about 250 feet southwest 
of Building 4059. Water levels in the pit were historically 15 to 30 feet higher than the basement 
elevation of Building 4059. Pit water was pumped until between 2 and 5 feet remained. Figure 
2.3.1g shows men in the pmiially drained pit. Figure 2.3.1h shows the bottom of the pit after 
dewatering. 

Site 4056 is located adjacent to fonner SNAP reactor Building 4059 and fonner criticality test 
facility Building 4100. 

Information from Interviewees: One fonner worker interviewed by EPA in 2009 indicated 
that SRE primary sodium loops were deposited at the Site 4056 pit. He marked the western edge 
of the pit as the location. 

Radiological Incident Reports: None found. 

1 Montgomery Watson Harza, Group 8 Western Portion of Area IV RCRA Facility Investigation Report, Santa 
Susana Field Laborato1y. Ventura County. California, Volume I Text. Tables. and Figures, September 2007, pp. 
3-5- 3-6. 
2 ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility Investigation Work Plan. Area IV 
Santa Susana Field Laboratory. Ventura Countv. California, Part 1, Volume I, October 1993, p. 4-2. 
3 Ecology and Environment, Inc., Summary Review of Preliminary Assessment/Site Inspections of Rockwell 
International Santa Susana Field Laboratory, July 19, 1989, p. 15. 
4 Olson, P., Shepard, R., and Adler, K., CERCLA Program Phase If- Site Characterization, ETEC Report No. 
GEN-ZR-0002, May 29, 1987, pp. 42-47. 
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Current Use: The Site 4056 landfill is not closed under RCRA. Reportedly, this site has not 
been used for the storage of hazardous and non-hazardous waste since 1981. The pit contains 
water and is fenced. 

Previous Radiological Invcstigation(s) and Decontamination/Cleanup of Release(s): A 
chronology of radiological investigations at this site is as follows: 

• Between August 1987 and October 1988, Rockwell conducted a radiological inspection 
of 25 locations within Area IV. Total-average alpha/beta radioactivity and the gamma 
exposure rate were measured using Ludlum Model 2220-ESG portable scaler instruments 
coupled to a Ludlum Model 43-1 alpha scintillator, Ludlum Model 44-9 Geiger-Mueller 
p:mcakc probe, and Ludlum Model 44-10 Nal gamma scintillator, respectively. All 
radiation measurements \Vere compared with most conservative DOE residual 
radioactivity limits specified in "Guidelines f~)r Residual Radioactivity at FUSRAP and 
~FMP Sites," Regulatory Guide 1.86, ANSI Standard N 13.12, U.S. NRC License SNM-
21, and the Federal Regi:;tcr. Rockwclrs '"acceptable" ambient gamma exposure rate was 
:' ).1Rih above backgro:.md at I meter from the surface. Rockwell's "acceptable" soil 
<1ctivity concentratioJ~s, ii1c!uding natural background, were 21 pCi/g for Ra-226, Th-232, 
and Th-230. Fl)!" erriched uranium alpha contamin!ltion, the level was 46 pCilg. 
Subsurface sampling f()r radioactive contamination was not conducted. Rockwell 
recommended that a subsurface radiological survey he performed concurrently with 
subsurface sampling for chemical contamination. 1 

• In 1988, Rockwell conducted a radiological survey of the Site 4056 landfill including the 
pit. A !-liter sample of surface water was collected from the Site 4056 pit and analyzed 
by gamma spectrometry for 10,000 seconds. The maximum acceptable water activity 
concentration was 1 F 4 microcurie per milliliter ().1Ci/ml) ( 100,000 pCi/L) for alpha 
adivity and 1 F 5 ).1Cihnl ( 10,000 pCi/L) for beta activity. No detectable activity from 
mc:n-made radionuclides was identified by gamma spectrometry. Rock\\ ell observed a 
large variability in natural backgwund radioactivity measurements. At the Site 4056 
landfill, ambient background radioactivity was estimated to be 15.3 ).1Rih with an 
acceptable limit of 5 ).lR!h above background. Rocbvcll recommended that items be 
surveyed for radioactivity during ex.cavation of debris in the landfill and/or during 
subsurface sampling for volatile organic compounds.2 

• During Rockwell's 1996 Area IV Radiological Characterization Survey, the entire 
accessible flat area of the Site 4056 landfill was surface scanned using a sodium iodide 
gamma detector. Surface soil in the ravine at the base of the Site 4056 landfill was 
sampled in two locations. One soil sample was collected from an area where old 
photographs showed that debris had been located. The second soil sample was collected 
135 feet downstream, within 50 feet of the Area IV boundary. The samples were 
analyzed for gamma emitting radionuclides, H-3, Sr-90, and isotopes of U, Th, and Pu. 
Rockwell detected no radioactivity above what it considered to be naturally occurring 

1 Chapman, J. A., Executive Summary of the DOE SSFL Site Radiological Survey, ETEC Report No. GEN-ZR-0015, 
October 10, 1988, pp. 3, 6, 13, 18-19. 
2 Chapman, J. A., Radiological Sun'eV of the T0 56 Landfill; Area from 23rd Street to Building TJOO; and an Area 
Across from Building TOll, Energy Technology Engineering Center Report No. GEN-ZR-0011, August 26, 1988, 
pp. 11, 79, 81. 
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background. The EPA/NRC regulatory limits in 1996 were as follows in pCi/g: H-3, 
20,000; Sr-90, 12; U isotopes, 18; Th isotopes, 2.7; and Pu isotopes, 34. Neither of the 
two soil samples exceeded these limits. 1 

• During 1999, Groundwater Resources Consultants, Inc. dewatered the Site 4056 pit. 
Water samples \Verc collected from the pit prior to and during dewatering operations and 
were analyzed for chemical and radiological parameters. Results indicated that 
radiological parameters were comparable to Boeing's background levels with a maximum 
of 0.144 +/- 0.62 pCi/L for gross alpha, 2.50 +/- 1.3 pCi/L for gross beta, and 67.4 +/-
100 pCi/L for H-3.=' 

Radiological Usc Authorizations: None found. 

Former Radiological Burial or Disposal Locations: Significant disposal occuned here over 
several decades including the potential disposal of SRE reactor components that were allegedly 
deposited at the Site 4056 pit. 

Aerial Photographs: Aerial photographs show undeveloped land until the 1957 photograph 
when one possible and one probable fill area are identified in the region of Site 4056. In the 
1959 photograph, one of the fill areas has increased in size since 1957. In the approximately 
1960 photograph, a collection of individual dump-truck-sized mounds of medium-toned material 
is visible on the fill area ncar the location of a future pit. This fill area has increased in size in 
the 1965 photograph; the mounds have disappeared and a sickle-shaped pat1ially liquid-filled 
excavation can be seen. In the 1967 photograph, a liquid-filled circular excavation can be seen 
and a fanner fill area is vegetated. In the 1972 photograph, the liquid- filled circular excavation 
or pit is again clearly seen along with more vegetation, and approximately 10 light-toned objects 
are observed. In the 1978 photograph, solid waste is seen in three areas. In the 1980 
photograph, a dump truck and numerous mounds of material can be seen in an expanded fill area. 
In the 1983 photograph, ground scars are observed where the dumping previously took place. In 
the 1988 and 1995 photographs, ground scars are reduced in size and forn1er dumping areas are 
vegetated. In the 2005 and 2009 photographs, the circular pit can still be seen, but most of the 
area is vegetated. 3 

Radionuclidcs of Concern: One interviewee indicated that SRE primary sodium loops were 
deposited at the Site 4056 pit. Site 4056 was located near SNAP 8 reactor Building 4059, and 
criticality test facility Buildings 4009 and 4100. Potential radioactive contaminants from these 
sources include U-233, U-234, U-235, U-236, U-238, Th-228, Th-232, Pu-238, Pu-239, Pu-240, 
Pu-241, Pu-242, Am-241, Ra-226, Cs-134, Cs-137, Sr-90), H-3, Fe-55, Co-58, Co-60, Ni-63, 
barium-133 (Ba-133), Eu-152, Eu-154, Pm-147, and Ta-182.4 All radionuclides of concern 
listed, with the exception of Co-58 and Ta-182, are included in the August 2010 Final Field 

1 Rutherford, P., Area IV Radiological Characterization Survey Final Report. Energy Technology Engineering 
Center Report No. A4CM-ZR-0011, Revision A, August 15, 1996, pp. 38. 54,-64. 
" Groundwater Resources Consultants, Inc., Results of Dewatering Pit B/056. Boeing North American. Inc .. 
Rocketdvne Propulsion & Power. Ventura County. California, Report No. 8640M-408. July 23, 1999, pp. 4, 9. 
3 U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 
4 Vitkus. T. J. and Morton, J. R., Radiological Sun•ey of the Building 059 Reactor Vault. Santa Susana Field 
Laborat01y. Rockwell International. Ventura County. California. Final Report, Oak Ridge Institute for Science and 
Education ORISE Report No. 95/G-18, June 1995, pp. 1-2, 8-9. 
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Sampling Plan for soil sampling in Area IV. The radionuclides omitted from the sampling plan, 
Co-58 and Ta-182 (due to relatively short half-lives),do not meet the criteria for analysis. Table 
3.3 presents a summary of contaminants of concern. 

Drainage Pathways: The research team has not found any formal sanitary or stonn drain 
features such as pipes or trenches in this subarea. Based on general site topography, surL1ce 
water f1ow at Site 4056 is predominantly to the north. East of the surf~1ce water divide, around 
the western boundary of the pit, surface water f1ows into the Site 4056 pit. West of the surface 
water divide, surface water discharge is via sheet f1ow over the topographically flat portions of 
the site toward a well-developed, natural drainage to the west. The northern portion of the 
landfill drains to an east-west tributary to the primary no:-th-south drainage that transports water 
north through the NBZ and Brandeis-Bardin Institute land, through Meier Canyon and into 
An·oyo Simi in Simi Valley. 1 

Radiological Contamination Potential: The preliminary MARSSlM Classification for the Site 
4056 area is Class 1 because of allegations of disposal of radioactive components of the SRE 
reactor and a comprehensive radiological survey has not been conducted on the site. 

Recommended Locations for Soil/Sediment Sampling: 

Plate 1 and Figure 2.3 provide a convenient reference for the following recommendation. 

Infonna:ion is lacking regarding the extent of fill activities at Site 4056. In addition, previous 
characterization studies for the Site 4056 area were limited. Characterization studies were 
focused on delineating the extent of contamination to previous standards. Characterization was 
not conducted to delineate the extent of contamination consistent with the DTSC/DOE December 
2010 AOC. Therefore, additional characterization is recommended for the Site 4056 area. This 
include~ the following Site 4056 areas: 

• Geophysical surveys and soil sampling should be used to delineate the landfill. 

• Sediment and surface water in the Site 4056 pit. In light of the proximity of the site to 
former radiological facilities (i.e. Building 4100 and Building 4059), it is not clear that 
sediment and surface water in the pit have been adequately sampled and analyzed for 
radiological contaminants. 

• Sediment and surface water in the drainage channel that extends north from Building 
4100 to the NBZ. It is not clear that the sediment in the drainage channel has been 
adequately sampled and analyzed for radiological contaminants. 

• Soil in the ravines on Site 4056. It is not clear that the soil in the ravines has been 
adequately sampled and analyzed for radiological contaminants. 

1 Montgomery Watson Harza, Group 8 -- Western Portion of Area IV RCRA Facilitv Investigation Report, Santa 
Susana Field Laboratory, Ventura County, California, Volume I-- Text. Tables, and Figures, September 2007, pp. 
2-6- 2-8. 
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• Areas where hazardous waste drums were previously stored beside the dirt road opposite 
the pit. It is not clear that the areas where drums were previously stored have been 
adequately sampled and analyzed f(x radiological contaminants. 
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3.1 U.S. ATOMIC ENERGY COMMISSION SPECIAL NUCLEAR MATERIAL 
LICENSE 

The first license issued by the U.S. Atomic Energy Commission (AEC) for the SSFL site was 
Special Nuclear Material License No. SNM-21. It was initially issued on April 6, 1956 for usc at 
the Canoga Park site. License No. SNM-21 authorized Atomics International Division of North 
American Aviation, Inc. (AI) to receive and possess 50 grams of U enriched in U-235 for usc in 
fission counter tubes. License No. SNM-21 was amended 79 times to increase the number and 
type of nuclear materials that could be handled at the Canoga Park, De Soto, and SSFL sites. 
This license was tcnninated on September 27, 1996. In February 1975, the AEC became known 
as the NRC and License No. SNM-21 became an NRC license. License No. SNM-21 applied to 
contractor owned facilities, only, located outside the former ETEC boundary. No sites within 
Subarea HSA-8 operated under License No. SNM-21. 

3.2 U.S. ATOMIC ENERGY COMMISSION CRITICAL EXPERIMENTS FACILITY 
LICENSE 

On October 3, 1960, the AEC authorized Atomics International, under License No. CX-17, to 
possess and operate a separable-half type critical experiments facility at power levels not 
exceeding 200 watts (thermal) in Building I 00 (now known as Building 41 00). No sites within 
Subarea HSA-8 operated under License No. CX-17, but Buildings 4009 and 4100 are adjacent to 
each other and effluent from both buildings flowed into the same drainage channel. Atomics 
International conducted this research under contract to the Southwest Atomic Energy Associates 
of Shreveport, Louisiana. The license permitted the possession "'and use of special nuclear 
materials as follows: 

• 25 kilograms ofU-233 and 110 kilograms ofU-235 as fuel for the reactor; 

• 135 grams of U-233, I, 135 grams of U-235, and 135 grams of Pu-239 m foils and 
capsules for use in connection with operation of the reactor; 

• 0.5 gram each of U-233, U-235, and Pu-239 in fission counters for usc in connection with 
operation of the reactor; and 

• 32 grams of Pu in encapsulated neutron sources for use in connection with operation of 
the reactor.·· 

License No. CX-17 also pem1itted the possession ·'and use of source materials as follows: 

• 656 kilograms ofTh-232 for use in the core and buffer regions of the reactor; 

• 700 grams of natural U in foils and capsules for use in connection with operation of the 
reactor; and 

• 0.5 gram each of U-234, U-236, and U-238 in fission counters for use in connection with 
operation of the reactor." 

License No. CX-17 also permitted the possession "'and use of 0.5 gram of Np-237 in fission 
counters for use in connection with operation of the reactor and to possess, but not to separate 
such byproduct materials as may be produced by operation of the reactor." 
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License No. CX-17 v,:as amended ten times before it was terminated on October 6, 1980. 

3.3 CALIFORNIA DEPARTMENT OF PUBLIC HEALTH RADIOACTIVE 
MATERIAL LICENSE 

On September 11, 1963, the State of California, Department of Public Health issued Radioactive 
Material License No. 0015-59 to Atomics International. This license authorized the possession 
and usc of a wide range of radioactive materials at the De Soto A venue, Canoga Park, and SSFL 
sites as listed in Table 3.1, below. 

Table 3.1 
Radioactive Materials Covered by License No. 0015-59 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) Form Licensee mav Possess 

Any byproduct material between Any 7 curies of each byproduct material 
atomic number 3 and R3 between atomic number 3 and R3 
Antimony-124 Anv 50 curies 
Iridium-192 Any 70 curies 
Coba\t-60 Sealed sources 10 sources not to exceed 400 curies 

each 
1-lydrogen-3 Any 550 curies 
Po\onium-21 0 Any_ 150 curies 
Any byproduct material Separated tl·om irradiated thorium 250 microcuries total 

and uranium samples 
Hydrogen-3 Titanium tritide foil (U.S. Nuclear 500 millicuries 

Corporation) -

Hydrogen-3 Titanium tritide foil (U.S. Radium 1 curie 
Corporation) 

Strontium-90 Sealed source (U.S. Nuclear 5 microcurics 
Corporation Mode\312) 

Radium-226 Any 2.000 milligrams 
Radium-226 Sealed neutron sources 500 milligrams 
Cobalt-60 Sealed source (U.S. Nuclear 1 source not to exceed 5 curies 

Corporation Model 338) 
Coba\t-60 Sealed source (Isotopes Specialties 1 source not to exceed 5 curies 

Company Model 338) 
Cerium-144 Sealed source (Isotopes Specialties 50 microcuries 

Company Model 160) 
Iridium-192 Sealed source (Technical Operations 1 source not to exceed 20 curies 

Model A424-1) 
Radium-226 Sealed sources (NRC Equipment Seven sources not to exceed 0.4 

Corporation) milligram each 
Strontium-90 Sealed sources Two sources of 3 millicuries each 
Americium-241 Any 2 millicuries 
Natural or depleted uranium Any 20,000 pounds 
Natural thorium Any 700 pounds 

During the late 1980s and early 1990s, lSI activities in Building 4009 were covered under 
License No. 0015-70. Up until December 1969, there had been 39 amendments to this license. 
The radioactive materials covered in the 391

h amendment are listed in Table 3.2, below. 
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Table 3.2 
Radioactive Materials Covered by License No. 0015-59, Amendment No. 39 

Radioactive Material Chemical and/or Physical Maximum Quantity that 
(element and mass number) For·m Licensee mav Possess 

Any radionuclidc with atomic Any 25 curies for any one radionuclidc 
number 3 through R3 
Anti monv-124 Anv 100 curies 
lridium-19::' Any 1 00 curie-.; 
Cobalt-60 Scakd -,ourccs I 0 sources not to exceed 400 curies 

each 
--

llydrogen-) /\11' I 0.000 curies 
Polonium-21 0 An; 150 curies 
Krypton-R5 Any I 00 curies 
Neptunium-237 Am 100 m!crocuries 
Radium-22() Anv except as neutron sources 5 cranls 
Radium-226 Sealed neutr01: '-O.Jrccs 500 milligrams 
Cobalt-60 Se::1lcd sou:·cc (l' S. N uclea:· ~ sou t-ee not to exceed 5 curies 

Corpor::Jtiun :\1odcl 33R) 
Cobalt-60 Scaled source (J,otopes Srecia!ties I sou•·ce not to exceed 5 curies 

Companv l'vk-dcl 31R) 
Cobalt-60 Scaled source (Lockheed :'\:uclear 25.000 · 1- 2.500 curies in 12 sources 

Producb Drawin·r 442-1001) 
lridium-192 Scaled source (Technical Operations 4 S('U!·ccs nut to exceed 100 curies 

Model A424-1) each 
Radium-226 Scaled s,1urces (1'·._-:zc Equipment Seven sources not to exceed 0.4 

Corpora\ion) milligram each 

Califonium-252 
I 

Scaled source (Oak Ridge) 2 sources not to exceed 550 
microcuries each 

Any radionuclid..: with ato;11ic Any Not to exceed 100 curies for any one 
number 3 th~·ough l<3 radionuclide 
Promethium-14 7 Pr01rc:bium oxid-: 150.000 curies 
Americium-241 Any I 0 curies 
Natural or depleted uraniulll Any 20.000 pounds 

Natural thorium Any 1.000 pounds 

Tantalum-182 Metal 500 curies 
Natural or depleted uranium Any 50.000 pounds 
Mixed fission products (Hot Lab) Any 10.000.000 curie~ 

Any radionuclide with atomic Any I 00.000 curies for any one 
number 3 through 83 (Hot Lab) radionuclide 

This license was amended 64 times up until August 2, 1979 when the license number was 
changed to No. 0015-70. This license number was changed a second time to No. 0015-19 on 
December 5, 1996. As of August 27,2010, there had been 110 amendments to this license. 

3.4 RADIONUCLIDE LIST TO BE USED IN SOIL AND GROUNDWATER 
SAMPLING 

From a review of historical documents and radioactive material licenses issued for the SSFL, all 
of the radionuclides selected for radiochemical analysis of soil and groundwater samples are 
likely to have been used or generated on the SSFL. 
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Site No. 

4009 

4056 

4317/4730 

4318/4820 

4425 

4814 

4885 

4886 

Table 3.3 
Summary of Subarea HSA-8 Sites 

Potential Contaminants of Concern 

Use(s) 

Organic Moderated Reactor 
Critical Facility. Sodium 
Graphite Reactor Critical 
Facility 

Landfill 

Pistol Range/I~;otope 
System Impact Test Control 
Building 

Pistol Range/Isotope 
System Impact Test Device 

Solar Concentrator Test 
Facility/Weather Station 
and Astronomical 
Observatory/Uranium Fuel 
Element Drop Site 
Sodium-Water Reaction 
Test Structure. Large leak 
Injector Device 
Pistol Range 

Sodium Burn Pit, Sodium 
Disposal Facility 

Current Potential Radiological 
Status Contaminants of Concern 

l!-235. U-238, Th-232. Th-234. Th-228. 

Standing 
Ra-226. Ac-228. Pb-214. Pb-212. Tl-
208. Bi-214. Bi-212. Sr-90, Cs-13 7. Na-
24. Co-57. Co-W. Eu-152. 
U-238. U-233. l!-234. U-235. lJ-236. 
Pu-238. Pu-239. Pu-240. Pu-241, Pu-
242. Am-241. Th-228. Th-232. Ra-226. 

Closed Cs-134. Cs-13 7. Sr-90. H-3, Na-22. K-
40. Mn-54. Fc-55,Co-58. Co-60, Ni-59. 
Ni-63. Ba-133. Eu-152. Eu-154, Pm-
147. Ta-182. 
U-238. U-234. LJ-235. Pa-231, Th-230. 

Demolished Ac-227. Ra-226. Pb-210. H-3, K-40. 
Mn-54, Fe-55. Co-60. Eu-152, Eu-154. 
U-238. U-234. U-235. (Pa-231. Th-230. 

Demolished /\.c-227. Ra-226. Pb-210. 1-1-3. K-40. 
Mn-54. Fe-55. Co-60, Eu-152. Eu-154. 

Demolished/ 
In Usc 

U-238 

Demolished Cs-137 

Demolished U-238. U-234, U-235, U-236, Pu-239. 
Pu-240, Pu-241. Pu-242. Th-232, Na-22. 
Na-24. Cr-51. Mn-54, Fc-59. Co-60. Kr-
85, Sr-89, Sr-90. Sb-125, 1-131. Cs-134. 
Cs-137. Ce-141. Ce-144, Ba (La)-140. 
Nb-95, Ru-1 03. Ru-1 06, Xe-133. Xe-
135, Pm-147. Sm-151. 
U-238, U-234. U-235, U-236, Pu-239, 
Pu-240, Pu-241. Pu-242, Th-232. Na-22, 
Na-24. Cr-51. Mn-54. Fe-59. Co-60, Kr-

Demolished 85. Sr-89. Sr-90, Sb-125,1-131. Cs-134. 
Cs-137, Ce-141, Ce-144, Ba (La)-140, 
Nb-95, Ru-103, Ru-106, Xc-133, Xe-
135, Pm-147, Sm-151. 
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4.0 REACTOR/CRITICALITY FACILITIES/SIGNIFICANT SITES 
WORKS CITED 

4.1 Bl1ILDING 4009 

Facility Name Building No. I Period of Operation Notes 
Organic Moderated 400') 

I 
195S to !967 Basic tests of reactor concept 

Reactor 
Sodium Gr"phite Reactor -tO(?> I 195Stol%7 Basic tests of reactor concept 

Building 4009 Cited Documents 

Ashley, R. L., Ewiluation ofthc .!tmni,·s lntcnwtiona! ;\'uclcar Dcl'l:lopment Field l~ahoratmT 
as a Locorionj(Jr Reactor Faci/i;ics, Atomics International Report No. NAA-SR-7300, May 25, 
1962, p. V-48- V-53. 

Atomics International, Building OiN Sunta Sn1mw Proposed Modifications RIA Waste 5\·stcms 
SGR & 0.~1R Hold-up Tank', Dr<:\\ing No. 303-00Y-XPJO, February 22. 1962. 

Atomics lr~ternational Internal Letter from D. E. Owens to 0. R. Hillig, Re: Reclassification of 
Tagged Area, dated October 1, 1965. 

Atomics International Internal Lcaer from D. E. Owens to 0. R. Hillig, Re: Disposal ofLi(jllid 
Tl'ostefi·om the Building 009 Ho!dujJ Tanks, November 2, 1965. 

Atomics International Inter-office Letter from J. P. Klostermann to E. C. Hickey re: Incident in 
Building 009 OMR on July 5, 196 L dated July 13, 1961. 

Atomics International Internal Letter from E. E. Owens to R. M. Hill, re: Incident in Building 
009 OMR on June 11, 1964. dated June 17, 1964. 

Atomics International, Van De Graff Generator Installation SGR Building 009 Santa Susana, 
Electrical Plan & Details, Drawing No. 303-009-E 17, May 4, 1962. 

Chapman, J. A., Radiological Survey ofBuilding T009, Energy Technology Engineering Center 
Report No. GEN-ZR-0014, August 26, 1988, pp. 3-4, 10, 19-28, 66, 97, 99, 107-108. 

Chapman, J. A., Executive Swnmwy of the DOE SSFL Site Radiological Survey, ETEC Report 
No. GEN-ZR-0015, October 10, 1988, pp. 19-20. 

Energy Technology Engineering Center, Organic Moderated Reactor and the Sodium Graphite 
Reactor, at \VWW .etcc.cncrgv. gov /Historv /Major -Opcrations!Organic-modcralcd .html. 

Harris, J. M., SGR Liquid Holdup Tank Decontamination and Decommissioning, T009, Rockwell 
International Report No. N001DWP000025, August 1, 1989, pp. 3, 14. 

ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility Investigation Work 
Plan: Volume I, October 1993, pp. 4-84, 4-87. 
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Internal letter from V. J. Schaubert to F. W. Schlapp, Re: OMR irradiated Fuel Shipment to 
Sa1'([nnah Ri1·er, dated June 24, 1966. 

Interview No. 3 of former employee conducted by the EPA, September 20 I 0. 

Interview No. 196 of former employee conducted by the U.S. DOE, September 20 I 0. 

Interview Notes of interview with D. Trippeda conducted by S. Valenzuela, June 14,2007. 

Letter fi·om R. L. Kistner, Rockwell International, to Ventura County Air Pollution Control 
District, Re: Tenant imprm•ements Building 009 in Area iV Santa Su.wma Field Lahomrmy, May 
I I, 

Letter from A. Lenox, Boeing Corporation, to D. Salter, Ventura County Environmental Health 
Division, re: Closure Request Former Tank UT-3, dated November 19, 1998. 

Letter from M. E. Remley, Atomics International, to J. V. Levy, U.S. Atomic Energy 
Commission, Re: Reactor Operating Umits fiJI· Sodium Graphite Reactor Critical Facility in 
Building 4009, November 4, I 964. 

Letter from P. Rutherford, Boeing Corporation, to P. Baldenweg, California Department of 
Health Services, re: Building 009 Survey Sampling Data, License 0015-19, dated August I 9, 
1998. 

Letter from P. Rutherford, Rockwell International, to B. Kapel, California Department of Health 
Services, re: Request for Release of Building 009 for Unrestricted Use and Approval to Dispose 
of Concrete from Building 009- License 0015-70, dated October 26, 1995. 

Letter from D. Wesley, California, Department of Health Services, to J .. G. Barnes, Boeing North 
American/Rocketdyne Division, re: releasing Buildings 4009 and 4020 for unrestricted use, 
dated January 20, 1999. 

Montgomery Watson Harza, DOE Leach Fields (Area iV AOC) RCRA Facilities investigation 
Report, Santa Susana Field Laboratmy, Ventura County, Calilomia, DRAF7~ October 2003, pp. 
2-2, 3-4. 

Montgomery Watson Harza, Group 8-Westem Portion ol Area IV RCRA Facility Investigation 
Report, Santa Susana Field Laboratmy, Ventura County, Calilornia, Volume I- Test, Tables, and 
Figures, September 2007, pp. 2-6- 2-8, 3-2- 3-5. 

North American Rockwell Corporation Internal Letter from W. F. Heine to M. E. Remley, Re: 
Operational Salety Unit Monthly Highlights -June 1969, dated July 8, 1969, p. 3. 

North American Rockwell Corporation Internal Letter from .1. D. Moore to W. F. Heine, Re: 
Radioactivation olSGR Support Structure, dated October 3, 1969. 

North American Rockwell Corporation Internal Letter from R. K. Owen to W. F. Heine, Re: 
Final Contamination Survey ofSGR Facility, dated August 13, 1969. 
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Ogden Environmental and Energy Services, Closure Report. Underground Storage Tank UT-3 
(LUFT #94044) Building 009. Santa Susana Field Laboratory, Ventura County. Calif"omia, 
Project No. 313 150002, November 1998, pp. 1-2. 

Oliver, B. M. and Sub braman, G., Final Decontamination and Radiological Sun·cv of Portions 
ofBuilding T009, Rockwell International Report No. N704SRR990032, December 18, 1990, pp. 
I, 3, 5, II. 

Owens, D. E., Radiological Survev Results OMR-SGR Critical /1.\'.\Cll!hh· Facilitv. Santa 
Susana. Building 009, NOOITI990001, May 17, 1979, p. 3. 

Parker, D., SGR Li(juid Drain Line System Rcmo\'{/1. Building (}()(), Rockwell International 
Report No. 195DWPOOOOO I, October 30, 1989, pp. 3-7. 

Rockwell Internal Letter from R. S. Frazier and P. H. Horton to Radiation Safety Committee 
Chainnan, Re: Request /(>r New Authorization for the Use of Radioactin' Afurcrials and 
Radiation Producing De1•ices (Forging ol Depleted Umnium in Building 009. SSFI), October 
27, 1988. 

Rockwell Internal Letter from J. M. Harris toR. Tuttle, Re: Tcmpomrv RA Equtjmwnt Storage 
T009, April 20, 1990. 

Rockwell Internal Letter from P. H. Horton to L. J. Auge, Re: Start Up of lligh Energy Rate 
Forge (HERF) Depleted Uranium (DU) Operations at Buiiding 009. SSFL, September 29, 1989. 

Rockwell Internal Letter from W. R. Johnson to W. E. Nagel, Re: Request fc>r Radioactive 
Material and Radiation Producing Device User Authuri::ation fi:Jr IS! Operations at Building 
T009, June 10, 1987. 

Rockwell Internal Letter from F. C. Schrag toP. H. Horton, Re: Plans and ~Vork in Progress for 
Building 009, November 13, 1990. 

Rockwell International, Area IV Radiological Characterization Surw:v. Final Report. Volume !, 
Report No. A4CM-ZR-001l, Revision A, August 15, 1996, pp. 40; Table C-1, p. 4; Table D-1, 
pp. 4, 11' 18, 25, 32, 39, 46, 53. 

Rockwell International Internal letter from J. A. Chapman to R. D. Meyer, re: Field Work Task 
Proposal for Remediation of Contaminated Areas Identified by the DOE SSFL Site Radiological 
Survey, dated December 1, 1988, p. 5. 

Rockwell International Internal Letter from P. D. Rutherford to C. Butler, re: Building 009 Roof 
Survey, dated May 4, 1995. 

Rockwell International Radiological Safety Incident Report from R. McGinnis to J. Chapman, 
dated June 10, 1986. 

Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 
1962-November 1992. 
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Schaubert, V. J., Nuclear .Materials /v!mwgcment Plan j()J· the f!ERF Program, Rockwell 
International Report No. NOO I NMP000003. October 31, 1989, pp. 3-4. 

State of California, Department of Public Health, Radioactive Material License No. 0015-59 to 
Atomics International Division, North American Aviation, Inc., dated September 1 L 1963. 

Tetra Tech EM, Inc., Final Rocketdvnc Technical Support and Field 01•ersight Document 
Reviewfhr Buildings T009, TO If, TO /9, T0 55. om/ Tl 00, December 20, 2002, pp. 5-7. 

U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

Van Dyke and Sames, Building No. 9 Critical Experiment Facility Assembly Room Pit & Crane. 
Drawing No. 303-009-A9, December 16. 1957. 

Zwetzig, G. B., Organic Moderated Reactor Critico/ L\periment Ha::ards Swnmmy, Report No. 
NAA-SR-3220, December 15, 1958, p. 26. 

4.2 SITE 4886 

Facility Name Site No. Pedod of Operation Notes 
Sodium Disposal 4RR6 1956 to 197R Waste Disposal Facility 
Facility/ 
Sodium Burn Pit 

Site 4886 Cited Documents 

Atomics International Memorandum from Captain A. W. Miller to 0. C. Ledbetter, re: Burn Pit 
for the Di.<,posa/ ofDangerous Materials, dated September 8, 1958. 

Atomics Intemationalincident Report from D. E. Owens to R. M. Hill re: Sodium Disposal Area 
spill on June 11, 1964, dated June 18, 1964. 

Boeing Intemal Letter from J. G. Barnes to Use Authorization File, stating the Use Authorization 
No. 159 had been terminated, dated January 14, 2002. 

Califomia Department of Health Services, Confinnatmy Survey: Soil Samp/esfl·om the Former 
Sodium Disposal Facility, September 16, 1997, pp. 1-6. 

California Department of Health Services Letter from G. Wong to P. D. Rutherford, confim1ing 
the release of the former Sodium Disposal Facility, dated May 15, 1998. 

California Regional Water Quality Control Board, Sodium Disposal Facility, Soil Sample 
Results for March 24, 1993. 

Chapman, J. A., Radiological Survey of the Sodium Disposal Facility~Building T886, ETEC 
Report No. GEN-ZR-0004, June 3, 1988, pp. 7-8, 19-20. 

Collins, J., Baseline Radiological Survey of the Sodium Disposal Facility (T886), Rockwell 
Intemational Report No. N704SRR990034, August 31, 1992, pp. I, 6-12, 18. 
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Dahl, F. C., Post Remediation Amhient Gamma Radiological Survey of the j(mncr Sodium 
Disposal Facility (1?586), Energy Technology Engineering Center (ETEC) Report No. 886-ZR-
0007, December 13, 1994, pp. 6. 8-9, 12-20. 

Dempsey, G., Report on Environmental Samples Collected at the Rockeh(yne Santa Susana Field 
/_ahoratorv Ju(v 1989, November 8. 1989, pp. 3-4. 

Dempsey, G., Site 1·isit to Santa Susana Field /_ahoratorv Operated hv RockH·c/1 Rockctdvne, 
Memorandum, July 28. 1989, pp. 5-6. 

Ghirelli, R. P., California Regional Water Quality Control Board, Los Angeles Region, Cleanup 
and Ahatemcnt Order No. 9/-061, dated April29. 1991. 

Hart, R. S., Distrilmtion of Fission Product Contamination in the SRE, Atomics International 
Rep011 No. NAA-SR-6890, March I, 1962, pp. 8-27. 

Interview No. 3 of former employee conducted hy the EPA only, September 20 I 0. 

Interview No. 57 offonner employee conducted by the U.S. DOE and EPA, September 20IO. 

Interview No. 78 of former employee conducted by the U.S. DOE and EPA, September 20 I 0. 

Interview No. I07 of former employee conducted by the U.S. DOE and EPA, September 2010. 

Interview No. 154 offonner employee conducted by the U.S. DOE and EPA, September 2010. 

Interview No. 188 of former employee conducted by the U.S.DOE, September 20I 0. 

Interview No. 254 of fonner employee conducted by the U.S. DOE and EPA, September 2010. 

Interview No. 277 of former employee conducted by the U.S. DOE, September 20 I 0. 

Interview No. 287 of former employee conducted by the U.S.DOE, September 2010. 

Interview No. 288 of former employee conducted by the U.S. DOE, September 2010. 

Interview No. 290 of former employee conducted by the U.S. DOE, September 2010. 

Interview No. 300 of former employee conducted by the U.S. DOE and EPA, September 2010. 

Jarrett, A. A. and Roth, J. N., Quarterly Progress Report, January, February, March 1956, 
Atomics International, May 8, 1956, pp. 1-2. 

Kinzer, J. and Crawford, A. C., SRE First Core Fuel, Atomics International Technical Data 
Record No. 5301, May 16, 1960, pp. 1-7. 
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Klein, A., Basis for Radiological Determination of No DOE-Added Radioactivity at the Former 
Sodium Disposal Facility, Energy Technology Engineering Center (ETEC) Report No. 886-XT-
0002. December 3. 1992, p. 3. 

Klein, A., Final Rcportfhr Decontamination and Decommissioning ofFonncr Sodium Di.1posrt! 
Facility (FSDF) B4886, Boeing Report No. EID-04628, November 17, 1999, pp. 9-10, 12, 120. 

Letter from R. P. Ghirelli, California Regional Water Quality Control Board, to S. R. Laf11am, 
Rockwell 
International, Re: Closure ofSwface Impoundment in Area IV, Fonner Sodium Di.1po.wt! Facilitv 
B/886 LrJll'cr Pond, dated December 29, 1992. 

Letter from P. B. Ramirez, Rockwell International, to K. Scoles. County of Ventura, Resource 
Management Agency, Re: Sodium Disposal Facilitv Closure, Arm IV, Santa Susana Field 
Lahoratrny, dated August 31, 1992. 

Letter from P. Rutherford, Rockwell Aerospace, to Dr. G. Wong, State of California, Department 
of health Services, Re: Fonner Sodium Di.1po.ml Facility, Request for Release j(Jr Unrestricted 
Usc and Removalji·om Radioacti\'e l'vfaterials Ucense No. ()() 15-70. 

Montgomery Watson Harza, Group 8-Western Portion o(Area IV RCRA Facility Investigation 
Report, Santa Susana Field Laboratory, Ventura County, California, Volume I, September 2007, 
pp. 2-7- 2-8, 3-7- 3-10. 

Memorandum from S. Hsu, California Department of Health Services, Re: Soil Released from 
Lower Pond ofSodium Burn Pit at SSFL, dated June 17, 1993. 

Memorandum from S. Hsu, California Department of Health Services, Re: Results of"ETEC Soil 
SamplesCollectedfrom Sodium Burn Pit, dated Februaty 15, 1994.-

Olson, P, Shepard, R., and Adler, K., CERCLA Program Phase II- Site Characteri::.ation, ETEC 
Report No. GEN-ZR-0002, May 29, 1987, p. 5. 

Rockwell International Internal Letter from F. H. Badger to W. R. McCumin re: Preliminary 
Radioactive Survey Sodium Bum Pit, dated October 6, 1978. 

Rockwell Internal Letter from F. H. Badger to R. J. Tuttle, Re: Radiological Information on Old 
Sodium Disposal Area, April 23, 1987. 

Rockwell Internal Letter from W. R. McCurnin to J. P. Page, Re: Highlights, Week Ending May 
26, 1989, May 30, 1989, p. 2. 

Rockwell International Authorization Review by F. E. Begley, February 6, 1989. 

Rockwell International, Area IV Radiological Characterization Survey, Final Report Volume!, 
Rep011 No. A4CM-ZR-OO 11, Revision A, August 15, 1996, pp. 35-36, 58-62. 
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Santa Susana Area IV, Atomics International/Energy Systems Group Planning Maps, March 
1962-Novembcr 1992. 

Schiffman, .1., United States Department of D1ergy. Lnl'ironmental Sun·n· Report, June 16, 
19R9, pp. 8-10, 16,20-21. 

The Boeing Company, A Radiological Historv ofthe Sodium Disposal Facilitv, April 25, 2000, 
pp. 1-2. 

Tuttle, R . .I., Post-Remediation Soil Sampling and Analvsis jin· the Former Sodium Disposal 
Facilitv, Energy Technology and Engineering Center Repmi No. 886-ZR-0009, Rev. A, January 
13, 1997, pp. 3-4. 

U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 20 I 0. 

4.3 SITE 4056 

Facility Name Site No. 
Site 4056 Landfill 4056 

Site 4056 Cited Documents 

Chapman, J. A., Radiological Survey of the T056 La/1(/jil/; Area fi'mn 23'" Street to Building 
TJOO; and an Area Acrossji·om Building TOll, Energy Technology Engineering Center Report 
No. GEN-ZR-0011, August 26, 1988, pp. 3-4,9-11,79,81. 

Chapman, J. A., Executive Summmy of the DOE SSFL Site Radiological Survey, ETEC Report 
No. GEN-ZR-00 15, October I 0, 1988, pp. 3, 6, 13, 18-19. 

Ecology and Environment, Inc., Summmy Rniew ofPre/iminmy Assessment/Site Inspections of 
Roc!.:vvelllntemational Santa Smana Field Lahoratmy, July 19, 1989, p. 15. 

Groundwater Resources Consultants, Inc., Results ofDeH'atering Pit B/056, Boeing North 
American, Inc .. Rocketdyne Propulsion & PoH·er, Ventura County, Califhrnia, Report No. 
8640M-408, July 23, 1999, pp. 4, 9. 

ICF Kaiser Engineers, Current Conditions Report and Draft RCRA Facility Investigation Work 
Plan, Area IV Santa Susana Field Laboratmy. Ventura County, Calij(m1ia, Part 1. Volume 1, 
October 1993, p. 4-2. 

Montgomery Watson Harza, Group 8- Western Portion of Area IV RCRA Facility Investigation 
Report, Santa Susana Field Laboratory, Ventura County, California, Volume I- Text, Tahles, 
and Figures, September 2007, pp. 2-6- 2-8, 3-5 - 3-6. 

Olson, P., Shepard, R., and Adler, K., CERCLA Program Phase II- Site Characterization, 
ETEC Report No. GEN-ZR-0002, May 29, 1987, pp. 42-47. 
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Rutherford, P., Area IV Radiological Clwracterization Sun'cy Final Report, Energy Technology 
Engineering Center Report No. A4CM-ZR-OO II, Revision A, August I 5, 1996, pp. 38, 54,-64. 

Santa Susana Area IV, Atomics Intemational/Encrgy Systems Group Planning Maps, March 
1962-November 1992. 

U.S. EPA, Environmental Photographic Interpretation Center Draft Report, March 2010. 

Vitkus, T . .1. and Morton, .1. R., Radiologiml Surn:y ofthc Building 059 Reactor Voult, Santa 
Susana Field Lahoratorv, Roci\H'cll International, Ventura Coun(v, Cofij(Jrnia, Final Report, 
Oak Ridge Institute t()r Science and Education ORISE Report No. 95/G-18, June 1995, pp. 1-2, 
8-9. 
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_..>''' -
Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 13, Section 2.1.1, Building 43 17/4 730 Area 
The statement ''Rockwell estimated background gamma radiation to be 15.6 I Noted. The sentence in question is accurate as original!; stated. 
11Rihr and the Rockwell limit was less than 5 ~tR!hr above background. 
According to Rockwell, no elevated radiation levels were detected in the 
Building 4317/4730 region ofthe site in 1995.2" could be clarified and made 
more specific. Suggest it be edited to read, "Rockwell and EPA background 
exposure measurements, taken off-site, averaged 15.6 +/- 3.6 11Rihr. An action 
limit of 5 11Rihr above background was utilized to identify potential anomalies. 
Radiation exposure measurements in the vicinity of the Building 4317/4 730 
region were in the range 8.4 to 14.5 11Rihr, consistent with background.2" 

Page 16, Section 2.1.2, Building 43 18/4820 Area 
The statement "Rockwell estimated background gamma radiation to be 15.6 I See response to comment number I. 
~tR/hr and the Rockwell limit was less than 5 11R/hr above background. 
According to Rockwell, no elevated radiation levels were detected in the region 
of the site in 1995.1 ''could be clarified and made more specific. Suggest it be 
edited to read, "Rockwell and EPA background exposure measurements. taken 
off-site, averaged 15.6 +/- 3.6 ~tRihr. An action limit of 5 pR/hr above 
background was utilized to identifY potential anomalies. Radiation exposure 
measurements in the vicinity of the Building 4318;4820 region were in the 
range 8.4 to 14.5 11Rihr, consistent with background.!" 

Page 19, Section 2.1.3. Site 4814 Area 
The statement "Rockwell estimated background gamma radiation to be 15.6 I See response to comment number I. 
11Rihr and the Rockwell limit was less than 5 pR/hr above background. 
According to Rockwell. no elevated radiation levels \\ere detected in the region 
of the site in 1995.2" could be clarified and made more specific. Suggest it be 
edited to read, "Rockwell and EPA background exposure measurements. taken 
off-site, averaged 15.6 +/- 3.6 ~tR/hr. An action limit of 5 pR hr above 
background was utilized to identify potential anomalies. Radiation exposure 
measurements in the vicinity of the Building 4814 region were in the range 
11.3 to 15.1 pR!hr, consistent with background.2" 

Agree- Comment will he integrated in HS;\ and soiltcstmg program as appropmltc .'\ott·d- Contrncnt \\!II twt he ttltcgratcd tnto liS.\ or 'lOti testtng pr()gram 

FINAL Page I of20 

Redacted 

10 05 2012 
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-
Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 

Historical Site Assessment, Santa Susana Field Lab01·ator·y Site 
Area IV Radiological Study, Ventura County, California 

Comment 

Page 21, Section 2.1 .4, Site 4425 Area 
The statement '"Rockwell estimated background gamma radiation to be 15.6 
~tR!hr and the Rockwell limit was less than 5 pR/hr above background. 
According to RockwelL no elevated radiation levels were detected in the region 
of the site in 1995.4" could be clarified and made more specific. Suggest it be 
edited to read, '"Rockwell and EPA background exposure measurements, taken 
off-site, averaged 15.6 +/- 3.6 ~tR/hr. An action limit of5 pRJhr above 
background was utilized to identify potential anomalies. Radiation exposure 

Response 

See response to comment number I. 

measurements in the vicinity of the Building 4425 region were in the range ,
1

· 

f I 0.7 to 14.8 ~tR/hr, consistent with background.4" . ~ 

5 Page 32, Second Bullet Agreed. The correct reference is: :Vlontgomer) \\ atson 1-larza. Gmup S 

6 

7 

The 17 cited pages in footnote 2 contain no information about disposal of waste West em Portion o( Jrca n· RCRA Facilitr fn1'Citigation Report. Santa Susana 
from 4009. Citations should be a little more specific and focused than 17 Field Lahomton. t'cntum Countr. California. l'o!ul!lc !-Test. Tahlcs. and 
pages. Figures. September 2007. p. 3-4. 

Page 32, Third Bullet 
The statement, "The survey of soil samples indicated that they were consistent 
with Rockwell's background exposure of 15.6 pR!hr" and the citation in 
footnote 2 ( 17 pages of the 1995 Area IV Survey) is inappropriate. The cited 
pages in the 1995 Area IV Survey are a summary of results for all Area IV. 
The report compares Area IV exposure levels to background exposure levels. 
and compares soil sample radionuclide results to measured background 
radionuclide results, cited background radionuclide data in the literature. and 
regulatory soil cleanup goals. At no time does the report compare soil 
radionuclide results to background exposure data. To do so, as is done in the 
Tech Memo, would be comparing "apples and oranges" and is not a meaningful 
comparison. 

Page 32, Forth Bullet 
The citation in footnote 3 (letter toP. Baldenweg of the CDPH, August 19. 
I998) reports wipe test data and gamma spectroscopy data and concludes that 
"no contamination was detected." The Tech Memo mis-reports the conclusions 
by inappropriately comparing activity (contamination) measurements to 
'"background exposure" by stating "No radiological contamination was detected 
above Boeing's estimate of background exposure." 

Agreed. The second sentence of this bullet will be changed to read as follmvs: 
'·The soil sampling results did not show elevated soil activit) above Rock\\ ell's 
generic soil contamination limits." The page number for the :'1.4C\1-ZR-OO II 
reference will be changed to p.40. together \vith Table 6. Table I l-1. 

Agreed. The last sentence ofthis bullet \viii be deleted and the folkming \\ill 
be added: "Room 121. follo\ving the remo\ al of the fume hood. and other 
sune:- locations. met Boeing's limits for unrestricted use. Boeing did not 
detect contamination in the ground\\ater sample. the drain line sediment 
smears. or the \\et sediment smears." 

Agree- Comment will be tntegrated tn I!Si\ and sot! testtng rrogram as arrrornate ~ofl•d- Comment\\ !II not he tntcgratcd Into! lS:\ or ~otl tcsttng rrogn_\lll 

FINAL Paop 2 of20 10 05 2012 

R, .d 
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... 
Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment 

Page 32, Fifth Bullet 
Surveys and soil sampling was performed during excavation of the 4009 
leachfield and septic tank. These are available to EPA and HGL. 

Page 47, bullet 5 
The volumes of excavated soil and disposal sites are incorrect. The correct 
volumes and disposal sites may be found in EID-04628. "Final Report for 
Decontamination and Decommissioning of the Former Sodium Disposal 
Facility (FSDF)- B/4886", Figure 42. This repori may be found at 
http://www.etec.energy.gov/library/D&D _page/eid-04628 _a_( 4886 ).pdf and 
http://www .etec.energy .gov/library /D&D _page/DOE-C D- ETEC-
4886 _FSDF _Certification_ Docket. pdf. The correct volumes and disposal sites 
are 9,953 cubic yards of non-hazardous waste to Kettleman Hills and Adelanto. 
1.202 cubic yards of hazardous waste to Kettleman Hills. 295 cubic yards of 
low level radioactive waste to Envirocare, Utah and 425 cubic yards of mixed 
waste to Envirocare, Utah. 

Page 48, Radiological Use Authorizations 
The California Radioactive Materials License 0015-59. issued September II. 
1963 authorized possession and use of radioactive materials at then Canoga. De 
Soto and SSSFL sites. The license did not. in general. expressly identify 
specific buildings or facilities and did not express!) identify "operations at 
4886." 

Response 

Radioanalytical results of the mixed contents of the septic tank prior to removal 
are available, as well as those for the concrete and asphalt above the septic tank 
before removal. sludge from the tank outlet. soil underneath the inlet and 
outlet lines to the distribution box. soil from under the septic tank and leach 
field after removal. and smears at SC\'Cral locations to measure removable 
radiological contamination. The highest activity measured in all samples\\ as 
17.1 pCiig of K--10. 

Agreed. The second and third sentences of this bullet will be deleted and the 
following will be added: ''Rockwell excavated to bedrock and removed 9.953 
cubic yards of non-hazardous waste shipped to Kettleman Hills and Adelanto. 
1.202 cubic yards of hazardous waste shipped to Kettleman Hills. 295 cubic 
yards of low level radioactive waste shipped to Envirocare. Ltah and 425 cubic 
yards of mixed waste shipped to Envirocare. Ltah." The following reference 
\\ill be added: Klein. A .. Final Rcportjor Decontamination and 
Decommissioning ojFormcr Sodium Disposal Facilitr (FSDF) B/4886. 
Boeing Report ;-.,o. EID-04628, November 17. 1999. p. 120. 

:"-Joted. The California Department of Health Sen ices released the former 
Sodium Disposal Facility from California Radioactive :\laterial License l\o. 
0015-19. under :'\mendrnent ~o. 98 on iVJay 6. 1998. The Sodium Disposal 
Facility ma: not ha\e been specificall: listed in this license, but License No. 
0015-19 applied to this facility. 

Agree- Comment \\ill be integrated in HS;\ and sod test1ng program as appropnatc .'\ott.·d- ( 'ommcnt '' 1ll not he lllk'gratc-J 111W IJS,\ or ~uil tc:-,t111g progr·drll 

FINAL Page 3 of20 

Redacted 

10052012 
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Response to Comments on Draft HSA-8 Tcchnicai!VIemoranda Issued on :\1arch 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Page 58, Section 3.1 
The SNM-21 license was not amended 8 times, it was renewed. extended 
and/or amended 79 times in its 40 year history. NAA and Rockwell (as non
governmental entities) required the SNM-21 license in order to possess and use 
special nuclear material in company owned facilities, i.e. non-federally owned 
facilities. Although building 4009 was a company-owned building. both the 
SGR and OMR critical facilities were AEC projects and therefore did not need 
a license. Even if they had been company-owned critical facilities. they would 
have required a reactor license, not a special nuclear materials license like 
SNM-21. Therefore neither 4009 nor any other sites in Subarea 8 operated 
under SNM-21. This section should therefore be deleted from this Tech Memo. 

Page 58, Section 3.2 
The critical facilities in building 4100. which was owned by (NAA and 
Rockwell) had a separate reactor license, namely CX-17. However license CX-
17 is not relevant to subarea 8 as 4100 is in subarea SC. This section should 
therefore be removed from the subarea 8 Tech Memo. 

Page 59. Section 3.3, Bottom of page 
Both the SGR and OMR critical facilities in 4009 were AEC projects and 
therefore did not need a license. The SGR and OMR did not operate under the 
California radioactive materials license 0015-59. In-service inspection 
activities during the late 1980s and early 1990s were covered under the 
California radioactive materials license. 

As per our tour today, see if Phil can produce this document. It is no longer 
online. Rockwell international. Letter. "B/009 Roof Survey." from P. 
Rutherford (Rockwell International) to C. Butler. May 4. 1995. I am checking 
Osti-Bridge, but it's with no luck so far. http://www.osti.gov/bridge/ 

Response 

Agreed. This section is needed for the overall HSA. EPA will delete the last 
sentence of Section 3.1 and add a sentence to read as follows: "T\o sites within 
Subarea HSA-8 operated under License No. Sl\M-21.'' 

Agreed. EP.-\ will delete the last sentence of Section 3.2 and add a sentence to 
read as follm\s: "No sites 11ithin Subarea HSA-8 operated under License :\o. 
CX-17. but Buildings 4009 and 4100 are adjacent to each other and effluent 
from both buildings flowed into the same drainage channel." 

Agreed. EP,\ 11ill delete the first sentence of the last paragraph Lln page 59. 

On page 60. under Section 3.3. following the third-to-last sentence. the 
following sentence will be added: "During the late 1980s and early 1990s. in
service inspection activities in Building 4009 \\ere covered under License :\o. 
0015-70." 

HGL has this memo. It comprises three sentences. and reads as follows: " 1\ 

radiological suney ofthe Building 009 roof was performed between March I 
and \'larch 16. 1995. 0io radioactive contamination was detected. The 
proposed removal of the roof can proceed without the need for additional 
surveys of roof debris." 

Agree- Comment \\ill be integrated Ill IlS/I and soil tesltng program as arrrorrtate .'\.ott.·d Colllml'nt ''Ill nPt h_· l!ltcgr<lll'd 11Ho! IS.\ Pr ::..oilll'::..tlllg l")rogr·am 

FINAL Page 4 of::'O 10052012 

R, :d 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

Comment 

The HSA 8 is very important as Building 4009 housed the OMR Critical 
Facility- Organic Moderated Reactor experiment from 1958-1967 & SGR 
Critical Facility- Sodium Graphite Reactor experiment from 1958-1967. 
OMR was a low-power critical experiment facility for testing reactor 
geometries and fuel elements in a reactor moderated and cooled by organic 
liquids. The SGR was a low-power critical experiment facility for testing fuel 
and sodium configurations in a reactor cooled by sodium and moderated by 
graphite. Important to the HSA is that the late 1980s, the former 0\:IR high bay 
was used for high-energy rate forging (HERF), which included the handling of 
highly enriched uranium. The roof was modified to slide open to '"Off-gas'" and 
could impact the rock formations surrounding and should not be dismissed as 
naturally occurring. Note, above photo. recent roof configuration that slides 
open on mechanical rails, the below photo shows the older roof. before the 
HERF project. 

Another finding regarding building 4009 is that in the \\est area within the 
fenceline there are coreholes cut out of the asphalt and concrete. EPA should 
use these already cut holes to do their sampling and compare them to prior 
results if they were checked for radionuclides. 

In the drainage of Building 100 (HSA Subarea 5C). in this HSA 8 North 
reporting area, there were initial anomalies in the gamma investigation that 
were described as ''Hot Gravel", this area needs to be looked into as seriously 
as possible as it is a leading drainage to offsite areas. 

Response 

]\:oted. EPA recently received new documents relating to the HERF program. 
One document. dated May II, 1995, mentions that in support of a new 
proprietary sensor program. Rockwell planned to remove half of the existing 
roof and replace it with a new rolling roof. As EPA receives new documents 
they \\ill be reviewed for information regarding the sliding roof. 

During Round 2. EPA 1vill be taking random samples in search of potential 
deposition of radiologically contaminated particles associated with potential 
releases to the ambient atmosphere at Building 4009 and other facilities in 
SSFL Area IV 11 here potential air releases 11ere noted in the historic records. 

:\oted. It is EP.\ ·, u:1dcrstanding that Building 4009 will be subject to DOE's 
future D&D cle~;nup 11ork aih1 EP,\ soil confirmation sampling per the 
December 2010 ..\OC. Theref(Jre. EPA 11illnot be collecting soil samples 
within the zone's interior at this time. In accordance 11 ith EPA ·s role under the 
December 20 I 0 DTSC.DOE cleanup agreement for the SSFL site. EPA 11 ill 
conduct verification soil sampling post excavation to evaluate the attainment of 
site soil cleanup levels at all such remediation zones. 

Agreed. One surface and one subsurface soil sample will be collected within 
the area where the "'I lot Gravel"' was identified (Location 127). Additionally. 
t1vo surface \\ ater and three sediment samples have been collected in the 
drainage down gradient from the ··Hot Gravel" area. If results of these samples 
sh011 concentrations of radionuclides above project established background 
levels flll1hcr in1estigation will be conduct in these areas. 

Agree- Comment will be integrated in HSA and soil testmg program as appropnatc \otrd- Comment\\ 1il not be Integrated 1nto liS_,\ or ~nll testltlg progrdm 

FINAL Page 5 of20 

Redacted 

10052012 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

In section 3.2 of page 58 the comments from Boeing (phil) are '·The critical 
facilities in building 4100. which was owned by (NAA and Rockwell) had a 
separate reactor license, namely CX-17. However license CX-17 is not relevant 
to Subarea 8 as 4100 is in subarea 5C. This section should therefore be 
removed from the Subarea 8 Tech Memo" with the findings in the drainage as I 
just referenced, it is relevant to this reporting area of HSA 8 North. 

The above photo illustrates an area next to the Sodium Disposal Facility. 
Building 4886 and albeit. these 55 gallon drums were removed. their contents 
are unknown. This area needs to be identified as to it's exact location and 
sampled properly to ensure a proper characterization. 

My concerns with the split of HSA Subarea 8 into two sections. North and 
South was explained in the following letter to EPA dated March 7 of 
2011 ... http://www.acmela.org/images/ ACME~ Comments~ on~ the~ EPA~ HSA ~ 
Subarea~8~March~7 ~o(_20 ll.pdf[Link does notfimction]. 

My concerns were the HSA South area needs attention as it drains in Runkle 
Canyon and I still feel strongly about this and after the completion of my f-ISA 
Subarea 8 studies I am concerned about this area even further as it received 
radioactive pellets from the experimentation done with buildings 4317 & 4318. 
With radioactive pellets being shot into the direction of the HSA South area it 
could have the potential for radiological impacts that need more attention. 

Another concern I have is the pipes from Building 4814 that are a direct 
disposal pathway into the Sodium Disposal Facility. The location (former or 
Current) and the entire length of these pipes need to be investigated. 

Response 

Agreed. The passage will be left in the T:vl but some additional text vvill be 
added to explain context. EPA will delete the last sentence of Section 3.2 and 
add a sentence to read as follows: "'\o sites \\ithin Subarea HSA-8 operated 
under License 1\o. C:\-17. but Buildings ..\009 and 4100 are adjacent to each 
other and ct1luent ti·om both buildings tlowed into the same drainage channel." 

Agreed. The area \\here this photo v\as taken is in a "Chemical Likel) 
Remediation Zone." Two drainage samples. one surface soil sample. and one 
subsurface soil sample will be collected dLmn gradient of this area to 
investigate potential radiological contamination associated with the area. T\o 
soil samples will be collected within this likely remediation zone until 
remediation activities are complete. In accordance \vith EPA's role under the 
December 20 I 0 DTSCiDOE cleanup agreement for the SSFL site. EPA'' ill 
conduct verification soil sampling post excavation to evaluate the attainment of 
site soil cleanup levels at all such remediation zones. 

Noted. The HSA-8 T'vl addressed all of Subarea 8. To facilitate the field 
teams Subarea 8 was subdivided into Subareas 8-North and 8-South. Soil 
sampling addendums will be written for Subareas 8-North and 8-South and 
each area \viii be investigated using the same lines of evidence used to 
investigate the other subareas during the Area IV Radiological Study. 

Agreed. The 1-ISA-8 TM addressed all of Subarea 8. To facilitate the field 
teams Subarea 8 was subdivided into Subareas 8-North and 8-South. Soil 
sampling addendums will be written for Subareas 8-North and 8-South and 
each area\\ ill be investigated using the same lines of e\ idence used to 
investigate the other subareas during the Area IV Radiological Study. 

Agreed. To investigate the potential release of radiological \\aste to the 
environment. a total of eight soil samples\\ ill be collected along the pipeline 
that runs from 4814 to the former Sodium Disposal Facilit;.. as pat1 of the 
Subarea 8-l\orth soil sampling program. 

Agree- Comment \\'ill be integrated 111 liSA and soli testing program as appropriate· .'\ott·d- Cumment \\ill not he Integrated 1ntu! LS.·\ or soil tcst1ng program 

FINAL Page 6 oPO J(l 05.2012 

Rc :d 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Areas where the Van de Graf Accelerator are referenced should be looked into 
further. 

We need to keep into consideration that many of the drainage pathways lead 
off-site from AREA IV into the American Jewish University's Brandeis-Bardin 
Campus to the North and Runkle Canyon to the West. These pathways need to 
be followed, characterized and cleaned up if needed. 

ACME has some concerns regarding the decision to divide HSA Subarea 8 into 
a North/South sections without a Sampling Addendum for Subarea 8 South. 
How was this brought about? Was this decision the work of EPA initiation or 
suggestion by the Responsible Parties? Clearly it was done without stakeholder 
input. 

The reason given for this (as per your e-mail below), is that all the lines of 
evidence (i.e. gamma scanning etc) was not completed for all of Subarea 8. so a 
"Short Cut" was initiated and the 8 South Subarea was ignored. 

Response 

Agreed. EPA assumes that the Van de GrafT generator \\as moved to 8uilding 
..:fOJO. A recent document received from Boeing indicates that in June 1966. 
Atomics International scheduled OMR irradiated fuel to be shipped to 
Savannah River for ·'recovery ... No documents have been located to identi f~ 
the destination of the SGR fuel. In addition. a total of 17 soil sampling 
locations have been placed around the perimeter of Building 4009. A total of 
25 soil samples will be collected from these locations and'' ill be tested for the 
default and e\tended analytical suite as described in Table 2..+ in the \laster 
Soil Sampling Plan. 

;\greed. Surf~1ce \\atcr and sediment samples ha\e been collected fi·om the 
major drainages exiting Area 1\" to the north and \\est. The sampling locations 
can be found in the EPA document. ··surji1ee Water and Sediment Addendum 
To The Phase I Field Sampling Plan For Groundwater. Surface TVatcr. and 
Sediment Santa Susana Field Laboratorl' Area IV Radiological Studr", which 
has been post on the EPA Santa Susana SharePoint site. Data results from 
these samples \\ill be shared \\ith Stakeholders prior to any decision by EPA if 
further dcmngradient sampling in those drainage pathways. 

:\oted. The HSA-8 T\1 addressed all of Subarea 8. At EPA ·s direction. 
Subarea 8 was subdivided into Subareas 8-:\orth and 8-South for purposes of 
soil sampling. Soil sampling addendums will be written for Subareas 8-\Jorth 
and 8-South and each area will be investigated using the same lines of evidence 
used to investigate the other subareas during the Area IV Radiological Study. 

~ 

Agree- Comment will be integrated in HSA and soil testing program as appropnatc. 

FINAL Page 7 of20 

Redacted 

:\otrd- C01nment \\ 1ll lltlt he- Integrated I tHo I fS/\ or sod te~ting progra111 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Item Comment Response 

26 The division of Subarea 8 is a good idea as we can take a harder look into the Agreed. The HSA-8 TM addressed all of Subarea 8. Subarea 8 was 
more operational areas, I do agree. yet, for the Soil Sampling Addendum for 8- subdivided into Subareas 8-North and 8-South to allow soil sampling in 8-
i\lorth only, could leave a data gap in a product that has turned into a very ~orth. the portion with a significant operational history. to proceed and not be f 

thorough document, the best we have seen in decades. What is being called delayed until completion of geophysical and gamma scanning surveys in 8- J1 

Subarea 8 South, was not operational in a sense of facilities. yet it was South. Soil sampling addendums will be written for Subareas 8-North and 8-
operational in the use of Waste Disposal. This area should be an action item as South and each area will be investil!ated using the same EPA ·s lines of 
clearly. there is/was a road that leads from 8 North into 8 South that ends in a evidence investigation strategy used to charactenze the other subareas 
turnaround with scattered debris. included the Area IV Radiological Study. 

27 This debris pushes offsite onto the Runkle Canyon property and with the recent \ioted. Investigating areas outside ofthc Area 1\. Stud) Area is not \\ithin the 
No Further Action by the lead agency (Department of Toxic Substances scope of Round I sam pi in g. Characterization of areas outside of the .. \rea IV 
Control) on this cleanup should raise concern for the health and safety for the Study Area \viii be considered by the EPA. in conjunction with Stakeholders. 
future residents of this offsite area as investigations are complete aside from once results of the Round I samples data is ready. 
disputed results of Radiological Contamination. J 

28 The fact that the road leads directly from the sodium disposal facility should \!oted. See response to comment 27. 
warrant sampling efforts. From all the maps of this area, even a hobbyist can 
tell this turnaround area is clearly outside of the SSFL boundary and located 
ON Runkle Canyon property. 

29 Did the l-ISA staff read the recent offsite debris reports provided by Haley & \ioted. Y cs. the EPA HSA Team has read this Haley and Aldrich report. ! 
Aldrich? However. EPA ·s scope of this TM is limited to activities within Subarea HSA- · 

8. This report \Viii be considered during preparation of the TM addressing the 
Northern Buffer Zone should it contain information about possible debris in the 
buffer zone. In addition. testing of areas outside of the Area IV Study Area 

1 

will be considered by the EPA. in conjunction with Stakeholders. once results ! 
of the Round I samples data is ready. ! 

30 In closing. I request you arrange a viewing of this area during my March 9th Agreed. During the routine EPA work observation days. EPA has lead tours to I 
site visit. specitic sites at communit: stakeholder request. , 

L__ ____ .L_ 

Agree- Comment will be integrated m HSA and soli testmg program as appropriate 

FINAL Pai!P 8 of 20 

R. :d 

.\'otrd- Comment \\Ill not he Integrated 1nto flS,:\ or ~oil testing program 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

3 I As per our tour today, see if Phi I can produce this document. It is no longer 
online. 

32 

Rockwell International, Letter. "B/009 Roof Survey." from P. Rutherford 
(Rockwell International) to C. Butler, May 4, 1995 

I am checking Osti-Bridge, but it's with no luck so far. 

http://www .osti .gov /bridge/ 

Building 9: Very concerned that a radiological survey \\as not done when 50 
tons of soil from a radioactive leach field was removed [2002] 
RE: 1995 parsons filled radioactive waste holdup tank with concrete. Do we 
understand where this is precisely located? 

See response to comment 14. 

Agreed. Gamma scanning and soil sampling has occurred at the former 
Building -+009 leach field. Fcur subsurface soil samples are planned in the 
vicinity of the former leach field. r\dditionally. subsurface soil samples are 
planned downgradient of the former leach field. 

The former hold up tanks supporting Building -1009 were located within the 
fenced boundaries ol'the facilit:; and beneath existing asphalt. It is EPA's 
understanding that Building --1009 \rca including former hold up tanks \\ill be 
subject to DOE's future D&D cleanup \\Ork and EPA soil confirmation 
sampling per the December 20 I 0 AOC. 

The information about the tank being filled \\ith concrete \\as found in a 
September 2007 :Vl\\'H report that cited information from a 1995 Parsons 
report. j 

Agree- Comment \\ill be mtegrated in HSA and soil testing program as apprornate 

FINAL 
.\oted- Comment" til not be tntcgratcd tnto liSA or sot! tcsttng program 

Page 9 of20 

Redacted 

I 0.05'20 12 



Item 

33 

W' 

Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

I am very concerned about the Documents detailing radioactive use permits that 
have not been provided by Boeing. This was previously 
designated/communicated to the public that this was a non-radioactive building 
and the refusal to provide this information now is deeply troubling. 
This includes use authorization 149 HERF regarding the use of highly enriched 
uranium. This information needs to be provided to the technical team as it is 
critical to understanding previous uses ofthis radiological facility. 
There is a documented tritium incident in I 964 that might be relevant to the 
tritium found down gradient in the adjacent area ofTM8 
In addition to the highly enriched uranium and thorium stored in building 9, 
they also stored the Vander GraafT accelerator as well as storing 800 pounds of 
depleted uranium under the "accident debris program" 

Response 

~oted. :\ew documents relating to the IIERF program ha\e recently been 
received from Boeing. As appropriate. additional information \\ill be added to 
the chapter on Subarea 8 in EPA ·s tina! HS:\ Repor1. If this nc\\ intcmnation 
indicates the need for additional targeted soil sampling in Subarea 8-:\orth. 
such samples will be collected during round 2. 

i 

34 

35 

Decay products from u235/u238 and th232 include th228 and th234 and co60 
am243 and eu I 52 would be formed and therefore feel that these isotopes 
should be sampled for in the newly discovered nearby fill area as noted b;. 
magnetometer. 
The surface water culvert defined carried waste water fl·om this area to the G St 
drainage and eventually to the R2 pond and was discharged through outfall 2 
and therefore these isotopes should be sampled for at the edge of the stud) area 
to determine if step outs to area 2 are appropriate. 
Please sample in and around the sanitary sewer lines to the north of bldg 9 
since radionuclides may have been discharged here. 

Agreed. U-235. U-238. Th232. Th228. Th234. Co-60. and Eu-152 are included 
in the default analytical suite. All soil samples collected will be analyzed fl1r 
default analytical suite analytes. ,\m-243 ''as included in the e:-:tended suite of 
analyses tested in soil samples collected around the perimeter of Building 4009. 

As part of the Subarea 50- 'iorth investigation. these anal: tes ''ill be analyzed 
in soil samples collected from the ditch south ofG Street and north of former 
Building 4020. lhesults sll(m concentrations of any ofthese radiological 
contaminants in e:-:cess of soil cleanup levels. then additional samples \\ill be 
collected further down the drainage during Round 2 sampling activities. 

Bldg 4886 and sodium burn pit- during site visit we were able to see where the I 1\otcd. 
backfill area is located. I appreciate the added samples along the drainage along 
the western edge. 

Agree~ Comment will be integrated in liSA and soil test111g program as appropnate 

FINAL Pw•P I 0 of 20 
:\otrd- Commcnt \\ill not hc 1ntcgmtcJ 111to I !S ,\or :-.oil tcstlltg progrc1111 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Laboratory analysis found cesium 13 7 at 200 pCi/g and exposure rate was 
80uR/h so this area that was not used for radiological disposal had pretty high 
cesium levels that cannot be explained by the claimed operations. 
In many ways the burn pit area is of greatest concern at the site because ofthe 
lengthy history and potential for overflow of the ponds carry radioactive v\aste 
contaminants downstream to the NBZ area. Careful scrutiny of this area is 
greatly appreciated. 

I support and appreciate the recommendation for sediment sampling inside the 
b56 landfill excavation as well as sampling of the ramp. Please include the 
berm area along the ramp as it may contain soils pushed over from the ramp 
area. 

Special attention to step outs in the steep NBZ area to the property line from 
B56 landfill ravine would be appreciated. Thank you for the opportunity to 
participate in the technical process. 

Page 6, Historical drainage was to Runkle canyon area not just to the north and 
northeast. See my comments Group 8 DTSC. Drainage ditch added much 
later. 

Response 

Agreed. A total of 52 soil samples were be collected within the area of the 
former Lpper and Lmver ponds at the FSDF. If soil sample results show 
concentrations ofradionuclides above the established radiological cleanup 
levels more remediation may be required by DTSC. Additionall). drainages 
samples will be collected from each drainage pathvvay flowing to the north. 

Noted. The Building 56 landfill ramp area. including the berm area. is in a 
"Chemical Likely Remediation Zone" and limited soil samples will be 
collected within this area during Round I and 2 sampling activities. In 
accordance with EPA's role under the December 20 I 0 DTSC/DOE cleanup 
agreement for the SSFL site. EPA will conduct verification soil sampling post 
remedial excavation to evaluate the attainment of site soil cleanup levels at all 
such remediation zones. 

Agreed. A total of two surface water and three sediment samples have been 
collected in the drainage dovvn gradient from the 56 Landfill during the Phase I 
surface water/sediment sampling event. A surface water sample (at EPA 
sample location 35) and a sediment sample (at EPA location 9) were collected 
at the property boundary betvveen the :'\fBZ and Bandeis-Bardin. Additional 
soil samples will be collected downfill from the Building 56 landfill during the 
Round I soil sampling activities. If any ofthe Phase I1Roundl sample results 
show concentrations ofradionuclides above project established background 
levels. step-out samples will be collected during the Phase !];Round 2 sampling 
activities. 

Agreed. EPA will add a sentence in Section 1.4 to read as follmvs: "The 
historical drainage direction was into Runkle Canyon.·· EPA will investigate 
this historic drainage ratlma) s during soil sampling of the 1\BZ and Subarea 
8-South. 

Agree- Comment will be mtegrated in HSA and soil te,ting program as appropriate ~otcd- Comrnent \\111 not he tntt'g.rated tnto liS:\ or soil tcst111g program 

FINAL Page II of20 

Redacted 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 8, In every sampling, testing for all rads as depicted in the ETEC report Agreed. flow ever. in coordination\\ ith Technical Stakeholders. Cd-1 09 V\as 
including adding Cd I 09. See Enclosure# I. Also. Cd I 09 needs to be added. eliminated hom analysis due to its short half life of less than one year. r\11 soil 
(Found on Ahmanson Ranch) Since waste disposal methods included aerial samples will be analyzed for the default analytical suite ofanalytes which 
dispersal from burning and exploding rad canisters with gunshot, all known consists of 53 radionuclides. The default analytical suite includes most 
SSFL rads should be tested for in all the sampling done. radionuclides thought to have been present at SSFL as presented in Table 2--l 

of the Master Soil FSP. A site specific analytical suite was also developed 
which includes less common radionuclides and is used at select locations where 
these specific radionuclides were thought to be associated V\ ith. 

---

Focused grid for testing is inadequate. Complete EPA grids should be used for :\oted. The use of grid sampling is typically a method used to collect random 
all areas in subarea 8. This is the area chosen to dispose of their nuclear samples from a designated area. EPA ·s current Round I sampling approach is 
wastes. See memos. (Enclosure #2) to target samples at locations \\ith the highest likelihood of' an em ironmental 

release. EP:-\ is using multiple lines of evidence. as described in the 

i 

' i 
S'"keholdec meet log;, w ide<Hif, the" locotino;, [I'\ Rmmd 2 ;oil ;emphog I 
program will be designed to further address potential aerial dispersion of' 
radiological contaminants. 

Page I 2, Pistol range in about 1980 could have been used to blow up rad ~oted. See response to comment -ll. I 

canisters. All SSFL rads should be tested for in a complete EPA grid in all i 
areas of Area IV. Focused grids are inadequate because of the aerial dispersal 
of rad wastes. 

Page 13. All known SSFL radioisotopes needed to be in the testing protocol. Agreed. All soil samples will be analyzed Cor the default analytical suite of 
Please add: Th 232 and Th 228. Sr 90, Plutonium all isotopes. Ni 63. Fe 55. Cd analytcs which consists of 53 radionuclides. The default anal~ tical suite I 

109, Na 22. Ce 134 and Ce 137, Am 241. includes radionuclides thought to have been present at SSFL (and still have the ! 

potential to be present today based on a half-life analysis) as presented in Table 
2-4 of the \!laster Soil FSP. A site specific analytical suite was also developed 
which includes less common radionuclides and is used at select locations'' here 

1 

these specific radionuclicles v\ere thought to be associated v\ith. The area I 
specific FSP :'\ddendum presents the proposed raclionuclide analysis for each 
sample. 

Page 14, The berm and diversion channel should also be tested for all the Agreed. Soil samples collected fi·om the berm and diversion channel \\ill be 
isotopes in Enclosure #I. anal~ zed for the default analytical suite. I 

~ 

Agree- Comment \\ill be Integrated 111 liSA and soli testmg rrogram as aprropr1atc. .\otrd- Comrnent \\111 not he- Integrated 1nto liS.'\ or \nil testing program 

FINAL Pai!P 12 of20 I 0 05 2012 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8. 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

' 
Comment Response 

Use in this area appears to have been to conduct isotope impact tests. Use Agreed. See response to comment 43. 
authorization for pulverizing eHJ pellets on granite targets. This is another 
area which could have been use to shoot at rad canisters to bleed their contents 
as was discovered in the 1970s in the Area I Burn Pit. As requested on 
Buildings 4317 and 4730. all known SSFL radioistopes as identified in the 
ETEC report adding these Cd I 09 need to be in the testing profile. 

This entire area needs to be surveyed with ground penetrating radar to unearth Noted. In pursuit of potential buried materials. EPA conducted geoph)sical 
possible burial/disposal of the contaminated granite targets. surveys over the ESADA area using a magnetometer and a conductivity meter. 

However. no magnetic or conductivity anomalies were identiJied in this area 
that warranted further investigation with ground penetrating radar equipment. 

Recommended locations: A complete EPA grid (not a focused one) over the \loted. See response to comment 4 I. 
entire area including the berm and diversion channel needs to be done because 
of this aerial dispersal on contaminants. 

The diversion channel was added later. This area needs a grid EPA assessment 1'\oted. See response to comment 39. 
for all SSFL radioisotopes. There should be an old map which shows the 
natural drainages before the diversion channels were added. 

To be an adequate report. the Burro Flats fault should be depicted on all reports Noted. The Burro Flats fault and associated fractures is important in 
including this HSA on Subarea 8 with the other fractures leading determining the transport ofradionuclide contamination within the bedrock and 
towards/intersecting it bringing contaminants through their pathways. deep groundwater aquifer at SSFL. and\\ ill be discussed further in EPA ·s 

Final Groundwater Sampling Rep011. 

Information from Interviewees: They exploded the sodium when the wind \loted. See response to comment 27. 
blew to the west where Runkle is located. Testing on Runkle for all SSFL rads 
(Enclsosure # l) is needed since the explosions of sodium and other reactor 
wastes from the SRE. etc. caused aerial dispersion to Runkle. (Workers were 
told to explode these liquid rad wastes when the winds were blowing to the 
west). 

-- ----·--

! 

I 
I 
' 

I 

Agree- Comment" ill be Integrated 111 HS!\ and soil testmg program as appropnate .\oh·d- Cnmment \\ill not [ll' ltltl'gr<tteJ 1nto liS.\ or soll tc~tlllt_: 11rogrd111 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Testing: All SSFL radioisotopes (Enclsoure #I) need to be tested for since the r\greed. t\11 soil samples'' ill he analyzed l"or the default anal: tical suite of" 
drums contained nuclear wastes and fission products. Rads of concern: Just analytes "hich consists of 53 mdionuclides. 
testing tor Cs-137 is inadequate. (A sealed 125-curie Cs- I:; 7 source was used 
on Site 4814. Cs-13 7 is a potential radioactive contaminant of concern. Table I 

I 
3.3) Testing should be for all SSFL rads in Enclosure I. 

I Locations: The entire area around Building 4814 needs an EPA Grid because ~oted. The use of grid sampling is typically a method used to collect random 
I 

of the aerial dispersal of nuclear contaminates in the sodium burn pit. Soil samples from a designated area. EPA's current approach is to target samples at ! 
testing and geophysical studies need to be done in all the canyons below locations with the highest likelihood of an environmental release. EPA is using 
subarea 8 because of their practice of dumping into canyons to dispose of multiple lines of evidence. as described in the Stakeholder meetings. to identify 
wastes. these locations. One of those lines ol" evidence includes gamma scanning I 00° o 

of the accessible areas including these areas the commenter describes as the 
Building 4814. Geophysical surveys are another line ofe,idence directing i 

i 
EPA ·s round I soil sampling. Geophysical sun eys are conducted \\here ! 

historic aerial photos or EPA vegetation removal program uncovers an~ 
indicates past ground disturbance. 

Chemical Storage area of some I 00 drums needs a complete EPA grid for soil 0Joted. See response to comment 41. In addition. one of those lines of evidence I 
testing since the drums containing nuclear wastes were located directly on the includes gamma scanning I 00% o_fthe acce:sible areas i':_clu~iing these areas 
soil. the commenter descnbes as the"( hem1cal Storage Area. It the gamma 

scanning results identii~ anomalies then soil san~)lcs will be coll~cted to I 
confirm the nature of the contamination at that location. I 

Testing: Soil testing for all SSFL rads in Enclosure# I should be required. Noted. See response to comment 45. 
Locations: Drainage channel and entire drop zone with a complete EPA grid. 
Dispersion of nuclear contaminants over all areas happened because of their 
waste disposal method of burning nuclear wastes. i 

Page 24. Building features: What is "slightly enriched'" uranium'? Liquid from Noted. Enriched uranium is a term for L fuel in which L-235 is concentrated 
Organic Moderated Reactor (OMR) could be pumped to the leach field. Stack from its natural atomic abundance of0.7% to L:S nuclear reactor enrichment of 
releasing effluent diverted through HEPA filters, but there is no information -3°o. Slightly enriched is L fuel containing between~ I and ]~o abundance of I 

about filter management practices. It must be assumed the same lack of L-235. EPi\ has found no inti.mnation about filter management practices at i 

management of these critical filters happened also at the SRE. Building .+009 or the SRE. I 

Agree- Comment mil be llltegra!ed in liSA and soil tesling program as appropriate .'\oted- Comment\\ ill not he llltcgratcd I tHo I IS.\ m :-.oli tc~ttng prngmm 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 25, Building features: The Sodium Graphite Reactor (SBR) also Agreed. A total of 19 soil samples have been placed to characterize the leach 
discharged waste liquid to be pumped to the leach field. Hot lab had fume field associated with building 4009. These samples will be analyzed for the 
hood exhausting air to surrounding areas with HEPA filters with no filter Default suite as defined in Table 2.-+ of the Master Soil FSP. Since Building 
management practices. 4009 contained the Organic :Vloderated Reactor. the Sodium Graphite Reactor 

and the Van de Graaff accelerator the soil samples \\ill also be tested fc)r the 
follow anal) tes: :'-.Ji-63. l\i-59. Tc-99.C-14. Am-243 and H3. Concerns about 
potential releases to air and subsequent deposition on site'' ill be addressed 
during round 2 soil sampling. 

Page 27, A large leach field was 50 feet north of 4009 for disposal of Agreed. See response to comment 56. 
radioactive liquid wastes. The concept to copy the Hanford cribs (Enclosure 
#2) where rad liquids are disposed of in ''cribs" comes to mind here. 

Where was the Van de Graaf generator disposed of.' Where were the two Noted. EPA assumes that the Van de Graff generator \\as moved to Building 
critical assemblies ofthe OMR and SGR disposed of in the late 1960s and or 4030. A document recently received from Boeing indicates that in June 1966. 
1970s? Were these disposed of on-site and/or Calabasas Landfill? Please Atomics International scheduled 0\!IR irradiated fuel to be shipped Savannah 
request the waste disposal paper work from Boeing and determine where these River for "recover) ... 
critical components were sent. This information is necessary to protect public 
health and safety. 

Page 28, Depleted uranium was shipped off site in early 1990s. Please request Noted. Documents recently received from Boeing indicate that the depleted 
the shipping records for this off site shipment to determine its ultimate uranium was shipped from Los Alamos 1\ational Lab and was to be shipped 
destination. back upon completion of the project. 

Page 29, Building 9 and 100 with the OMG and graphic reactor were ''hot" Noted. The inten ic\\ee int"lm11ation does not pro\ ide any additional 
when I was up there. This interview needs to determine what this former information on \\ h ich buildings \\ere "hot." 
employee meant. \Vere the buildings hot? 

Please request shipping records for what happen to the 1969 uranium carbide Noted. Documents recently recei\ed from Boeing do not indicate \\here the 
fuel slugs. uranium carbide fuel slugs \\ere shipped. EPA will continue to \\ork with 

Boeing to obtain this information. if a\ ailablc. 
----------------- -------· ·-

i 
i 
' 

i 
I 
I 

I 
I 

i 

A!(ree- Comment will be integrated 1n liSA and soil tcst1ng program as arprornate ,,oted- Comment\\ ill nnt be lntegratl'J Into 11SA nr ~nil te~tlng rrogram 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Lab01·atory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 30, Where was the 24 tons of soil taken which was removed from around HGL has no additional information about this. 
the 1500 gal oil storage tank taken'? Please request those records. A rad sur\ ey 
should have been done. In 1987, it's odd that it wasn't done. Especial!; since 
24 tons were removed -that's a huge amount. How was this soil waste 
classified? 

Page 31, Where was the SGR hold up tank disposed of? Please request waste 
shipment records. ~IGL has received the SGR Liquid Holdup Tank Decontamination and 

Decommissioning Work Plan. dated ,\ugust I. 1989. It states as follows: 
'"Transport all contaminated material to the Rf'dDF ... 

I 
I 
i 
i 
1 

I 
I 

1-- ·-------~~~· 

The roof of the Building 4009 and SGR High Bay should be retested b; EPA Noted. Building 4009 11ill be Demolished and Decommissioned (D&D) 
for rad contamination. sometime in the future. At that time DOF 11ill conduct the required testing to 

dispose of the D&D material. In accordance with EPA"s role under the 
December 20 I 0 DTSC DOE cleanup agreement for the SSFL. site. Ll'o\ 11 ill 
conduct verification soil sampling post D&D and remedial activities to e\aluate 
the attainment of site soil cleanup levels at all such remediation zones. 

Page 32, Removing the leach field and only taking two samples was inadequate Agreed. Due to uncertainties in the leachfield removal program, EPA is 
characterization. No rad survey done was especially since the time frame was taking additional soil samples at this location. EPA has also conducted a full 
2002. Why? gamma scan survey of this former leachfield area. 

Page 33, Tetra Tech and EPA should do confirmation surveys for the entire '-!oted. See response to comment 64. 
Building 4009. Rockwell because of past history cannot be trusted. 

Disposals Location: Was this leach field tested for rads before it was remo1ed'? '\;oted. See response to comment 65. EPA has not found an: records 
concerning if a radiological surve: 11as performed in 2002 at this location in 
advance of removal of the leach field. 

Aerial photograph: The drainage pathway which carries liquid nmih to a rock Noted. Currently. EPA is c1aluating analytical results of our t11o phases of 
outcrop could have percolated into the deep groundwater via a fracture moving groundwater sampling. A final ground11ate1· sampling report 11 ill be a1 ailablc 
the liquid rad wastes to the Burro Flats fault and thus into the Runkle drainage. late 2011. 

-- ------ -·-- --

Agree- Comment \\ill be 111tegrated 111 liS,\ and soil testing prugram as appropriate .\ot(•t) Commc11t '' 1ll not he rnkgratL'J lll\t) liS.\ ur ~oil tc:-.tJllg J1rogr-~lll1 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Page 35, Testing: Please add testing for the missing ETEC isotopes: L234. all Agreed. Soil samples collected around Building 4009 and adjacent drainages 
isotopes ofplutonium, Ni 63 and Ni59. K40. Fe55, Eul54. Cdl09, Na22. will be anal) zed for the Default Suite including '-ii-63. Ni-59, Tc-99. C-14. 
AM241, and Cs 134. Am-241. K-40 and H.l. Am-243. Eu-154. \ia-22. Cs-1.14 are included and 

tested fcx appropriate as site-specific add-ons. Cd-109 \\e eliminated due to its 
short half-life. 

Page 35, The drainage was to the west of the leach field ending at a rock :-\oted. See response to comment 68. 
outcrop could also percolate into the groundwater into the fracture which runs 
under this area to the Burro Flats fault to Runkle creek. 

Page 36, Location: An EPA grid should be done over the entire area because Noted. See response to comment 45. It should be noted that EPA has collected 
aerial dispersal of rads and/or through surface water flow was common place in soils at the liquid collection area and downgradient drainage pathways. 
this section of Area IV. The liquid collection area in 1980 photo should be 
studied for all rads along the pathway and in the collection area itself. 

Any pistol range use needs to be questioned. Was this area used to shoot at Noted. EPA bcliews that the pistol ranges \\ere used to train securit) 
barrels/canisters containing toxic wastes? In all the reports. that was the personnel. Some interviewees have stated that barrels of sodium were shot at 
intended use of the old pistol ranges. in the Sodium Burn Pit to expose the contents to air. There is no indication that 

barrels or canisters \\ere shot at in this particular pistol range. 

In I 957, photos reveal that material was deposited there. and the disposition \ioted. Although concerns persist. EPA has found no specific information that 
ending with grading by 1959. In 1960 another graded area is seen. \Vas material was deposited at the Sodium Burn Pit from the SRE fuel rod 
material deposited in this area from the SRE fuel rod meltdown? Pistol range meltdown. 
use did not begin until 1962. 

See attached picture-( attachment# l Figure 2.2.2c.) Is that a square structure 1\oted. EPA not has identified an) information to confirm that the constructed 
where by disposals occurred to dump over the edge to a gully? Also. it looks opening in the hill \\aS used t()t· depositing waste. 
like there is a constructed opening into that hill. Was the used for waste 
deposits? 

All ETEC rads of concern should be part of the testing protocol. Agreed. See response to comment 45. The "'ETEC rads"' have been included 
in the default anal) tical suite ofanalytes. llo\ve\er. a few \\ere eliminated for 
analysis due to their short half lives. 

-----
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Response to Comments on Draft HSA-8 Technical !VIcmoranda Issued on March 8, 2011 

Historical Site Assessment, Santa Susana Field Laboratory Site 
Area IV Radiological Study, Ventura County, California 

--

Comment Response 

Page 39. Drainage Pathways. Please add Runkle Canyon. '"Surface water Sediment samples have been collected in tributaries of vlcir Canyon in the 
runoff from the burn pit flows generally north toward the Simi Valley through areas downgradient of the former Sodium burn Pit. Visual observation and 
Runkle and Meir Canyons." This information is in EPA's PA topographic maps shcl\\ that Runkle Can: on is in a different drainage than \leir 
#CAD982399719 on the Sodium Burn Pit by Ecology and Environment. Inc. Canyon. Based on e'valuation of these drainage divides and also tick! 
Page II. observation trips to this area. runoff from the Sodium Burn Pit docs not enter 

the Runkle Canyon drainage. 

This area was chosen as the "radioactive Waste Disposal Site at Santa 1\oted. 
Susanna"'. (Atomics International, Environmental Monitoring Report May 8, 
1956-See attachment #2 and 3) 

Please have Boeing resubmit all the old plot plans in Sub area 8. It appears that 1\oted. EP:\ is not aware that the plot plans have been re\ ised. 
they have been airbrushed ('"revised"") to remove information. Please send to 
SOS the actual plot plans without being "revised"". 

What has the most significance here is that according to the very earliest 1\oted. According to an interviewee. the SRE fuel cores vvere removed and 
Environmental Monitoring Reports that this whole area was chosen to be the taken to the RMDF. It is possible that contaminated sodium from the SRE 
Radiological Waste Disposal area. From the meager information (at the actual major incident may have been taken to the sodium burn pit for disposal. 
time, still is a missing SRE operational log) that has been released, it appears 
that the SRE (experiment) never really worked right. After the final meltdown 
accident in 1959, the contaminated sodium potentially containing fission 
products was sent to this burn pit area. 

----- ------ ---
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment 

Please add these important statements by former worker John Pace. He is 
quoted in the Ventura County Star: "The sodium in the reactor was drained and 
removed in large drums and taken to an open air burn pit." This sodium 
potentially had fission products in it. Here's John Pace's description: "About 
this time they decided to start draining the reactor core and the sodium lines 
(the main hot loop of Sodium) to make it safer and easier to work on the 
reactor. They pumped the sodium into 55 gal drums. Once they were full they 
would haul them out to the "Pond" and dump them in the Pond. Then they 
took a 22 rifle and shot holes in the drums so they would catch fire and burn up 
the radioactive sodium to dispose of it: this was done on the graveyard shift. I 
did take part in it; I was always left behind at the SRE reactor building to keep 
an eye on things there until they returned. I was never out to the Pond: I did 
not know where it was at. I would see them leave in a pick-up truck with two 
55 gal drums sodium in the back. They went up the road in front of the 
building that went up hill. I thought to myself it would be terrible if one of 
those drums fell off going up the hill. On my shift. they all stayed on. \~ith no 
accidents" Please interview John and use his information. 

In the Sodium Graphite Reactor quarterly Progress Report April-June 19~7 
when some operational problems occurred-on page 52 it states: "All sodium 
was drained from the reactor." Did this contaminated sodium waste potentially 
containing fission products also go to the burn pit area? 

Please correct page 41. This Sept 1958 fire captain report is for the Area I 
Burn Pit. It is very clear that it was in the PFL area "near the west boundary 
line of PFL. just below the CTL hill". (To Chief Ledbetter. from Capt. Miller. 
Sept 8, 1958.) Historical should instead say this Sub area 8 area was chosen to 
be the Radioactive Waste Disposal at Santa Susana for Atomics International. 

These impoundments: the ponds (lower and upper) and burn pit area-need to 
be re-excavated down to uncontaminated clean bedrock \Vith new EPA testing 
with a liner put in at the bottom/underneath. A proper clean closure needs to be 
required here. 

Response 

EPA's HSA Tech Memo for Subarea 6 includes a full accounting of John 
Pace's statements on the SRE major incident. 

~oted. /\!though it is possible. EPA has not encountered any information to 
confirm this. 

Agreed. The fire captain's remarks will be deleted from the EPA ·s final HSA 
report. 

Noted. A total of 52 soil samples \Viii be collected ''ithin the area ofthc 
former Upper and Lmver ponds at the FSDF. If soil sample results show 
concentrations ofradionuclides abo\e the established project background lc\cls 
more remediation may be required. In addition. DTSC has determined that 
some areas near the sodium burn pit require additional clean up due to residual 
chemical contamination. 
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Response to Comments on Draft HSA-8 Technical Memoranda Issued on March 8, 2011 
Historical Site Assessment, Santa Susana Field Laboratory Site 

Area IV Radiological Study, Ventura County, California 

Comment Response 

Rads of Concern: Need to add: Thorium 238. Fe55. Am241, H3, Eu 152 and Agreed. With the exception ofFe-55 all ofthese radionuclides are included in 
154. the default analytical suite of anal) tes. Fe-55 was eliminated from analysis due 

to its short half life. 

Recommended Locations of Concern: Need to add areas between two rock ~oted. The area between the t\\O rock ridges \\est of the FSDF is in a 
ridges. Historical information says that an area to the west between two rock Chemical Like!) Remediation Zone (CLRZ) and no soil samples will be 
ridges to the west was used for disposal. (Attachment $4. 5 and 6) collected vvithin that zone. Hmve\·er. t\\O drainage and one surface subsurface 

soil sampling locations have been placed dcmn gradient to characterize 
potential migration from that zone. In accordance with EPA ·s role under the 
December 20 I 0 DTSCIDOE cleanup agreement for the SSFL site. EP:\ will 
conduct verification soil sampling post excavation to evaluate the attainment of' 
site soil cleanup levels at all such remediation zones. 

Also, an EPA rad grid over this entire acreage is necessary because of the past ~oted. See response to comnH.:nt 41. 
history that this area was chosen to be A l's Radiological Waste Disposal :\rea. 

--------
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